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PUBLIC NOTICES 





TO CONTRACTORS 
' he Commissioners of 


His Majesty's Works, &c., are 
preparel to receive separate TENDERS 
before 11 a.m. on Friday, 6th July, 1928, 
for the SUPPLY of (a) MECHANICAL 
and (b) ELECTRICAL ENGINEERING 
LABOUR in the Manchester District 
iuring a period of three years from the Ist August, 

28 

Forms for Tender, &c., may be obtained from the 
CONTRACTS BR ANCH, H a Office of Works, King 

harles-street, London, 8.W 8849 





A ir Ministry. 
DIRECTORATE OF 
TECHNICAL DEVE L OPMENT 
TEMPORARY DRAUGHTSMAN RE 
QUIRED for work at the Aeroplane and 
Armament Experimental Establishment, 
Royal Air Force, Martlesham Heath, 
Candidates must have received a good engi- 
preferably on aircraft, in workshop 








suffolk 
eering training, 
vnd drawing-office practice They must be capable of 
easuring up and making working drawings and neat 


racings 
Preference given to ex-Service man 
Salary up to 528. a week plus Civil Service bonus 


giving present total of 82s. a week), according to 
ialifications and experience 
Application should be made to the OFFICER 
COMMANDING, Aeroplane and Armament Experi 
rental Establishment toyal Air Force, Martlesham 
Heath, Suffolk 8806 


A ssistant Engineers Re- 
QUIRED for the PUBLIC WORKS 
DEPARTMENT of the FEDERATED 
MALAY STATES for four years’ service, 
after which, subject to satisfactory ser 
vice, the officers appointed will be 
eligible for confirmation in the perma- 
nent and pensionable establishment It is probable 
that the number of permanent appointments will be 
ifficient for those officers whose services have been 
entirely satisfactory, but no guarantee can be given 
If at the end of four years’ service an officer's services 
ave been entirely satisfactory and he is not offered or 
jeclines further employment. he will be paid a bonus 
2850 dollars. Salary 400 dollars a month, rising to 
800 dollars by annual increments of 25 dollars plus a 
temporary non-pensionable allowance of 10 per cent 
for bachelors and 20 per cent. for married men The 
exchange Value of the dollar in sterling is at present 
fixed by the Government at 2s. 4d., but its purchasing 
power in Malaya is considerably less than that of 
s, 44. in the United Kingdom. No income tax is at 
resent imposed by the Federated Malay States 
(,overnment Free passages provided Candidates, 
e 23 to 26, must have received a good theoretical 
training, preferably at a University or College recog 
nised by the Institution of Civil Engineers, and 
possess a Civil Engineering Degree or obtain such 
ther Diploma or Distinction in Engineering as the 
secretary of State may decide in any particular case 
r have completed articles with a civil engineer of 
good standing, and have passed the examination for 
Associate Membership of the Institution of Civil Engi 
neers In addition, candidates must have had at 
east one year’s practical experience of civil engineering 
inder a qualified civil engineer Apply at once by 
etter, giving brief details of qualifications and expe 
rience and stating age and whether married or single, 
to the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, Westminster, 8.W. 1, quoting clearly at the 
bead of application M 15224 8848 














Assistant Engineers (7) 


REQUIRED by the GOVERNMENT 
of the GOLD COAST for a tour of 12 to 
18 months’ service, with possible exten- 
sion. Salary £480 a year for three years, 
then £510, rising to £920 a year by annual 
increments Outfit allowance of £60 on 
first appointment Free quarters and passages and 
iberal leave on full salary. Candidates, aged 25 to 35. 
must be Corporate Members of the Institution of Civil 
Engineers or hold an Engineering Degree or Diploma 
recognised 88 granting exemption from Sections ** A’ 
and ** BB" of the A.M.1.C.E. Examination, or must 
hold the Testamur of the Institution of Municipal and 
County Engineers. Must be capable of taking complete 
harge of construction of buildings, bridges and roads, 
sand have a thorough knowledge of surveying, quan 
tities and measuring up to work Apply at once by 
letter, stating ace, qualifications and experience, to 
the CROWN AGENTS FOR THE COLONIES, 4, Mill 





bank, London, 5.W. 1, quoting M 628 8801 
iv il Sanden Cin. 
MISSION. 


vOR THCOMING EXAMINATION 
IN- ESTABLISHED DRAUGHTS 

MAN in the Ministry of Agriculture and 
Fisheries 18-25, with extension in 
certain cases 

Regulations and particulars are obtainable from the 
SECRETARY, Civil Service Commission, Burlington- 
wardens, London, W.1, together with the form on 
which application must be made. The latest date for 
the receipt of application forms is 26th July 8823 


Department of Scientific 


AND INDI STRIAL, RESE ARCH. 








JUNIOR ASSISTANTS ar R 
QUIRED at the NATIONAL PHYSIC AL 
LABORATORY Candidates must have 
a good Honours Degree or equivalent 
qualification in Engineering or Naval 
and preferably some research or practical 





Architecture, 
ex perience 

Scale of salary £175-15-£235 per annum plus Civil 
Service bonus; initial pay approximately £265. 
Superannuation provision will be made under the 
Federated Superannuation System for Universities 
Application must be made on a form to be obtained 
‘rom the Laboratory, and must be received by the 


DIRECTOR, National Physical Laboratory, Tedding- 
ton, not later than July 14th 
E.1024/2 8827 





. 
- Senior Draughtsman Re- 

QUIRED for the Workshors of 
the KENYA and UGANDA RAILWAY 
for one tour of twenty to thirty months, 
with possible extension. Salary £500- 
£20-£600 a year. Outfit allowance of £30 

first appointment. Free quarters, 
passages, and liberal leave on full salary. Candidates, 
aged 28 to 33, must have had experience of Loco 
motives, Carriages and Wagons and be capable of 
making reliable calculations and of working up 
designs from sketches. Shops experience most essential 
and a knowledge of Carriage Body Work (Wood) very 
desirable-—Apply at once by letter, stating age, par- 
ticulars of experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London 8.W. 1, men- 
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Municipal 


** Tender for Engineering,”’ 
LETTER POST not later 
DAY, the 10th JULY, 1928 
The Corporation do not 
the lowest or any = 
WALTER MOON, Town ¢ no, 
Liverpool, 16th cam 1928, 


Dale-street, on 
which will be returned on receipt of bona fide 


Buildings, 


of Liverpool. 

TO ENGINEEKING CONTRACTORS. 
Xorporation invite TENDERS for the 
NEERING WORK REQUIRED at PUBLIC 
and WASHHOUSES, 


se-road, Kirkdale. 


form of Tender may 
obtained on application to the Baths Manager, 
Department, 75, 


Tenders must be enclosed and sealed up 
addressed to the 
endorsed 
and DELIVERED 
TUE 


Liverpool, 


than NOON ON 


bind themselves to accept 


INGI 
BATHS 


payment of 





[ihe University of Sheffield. 


SESSION 1928 
Lat “TLADOW, C.B.E 


DEP ARTMENTS OF "MEG HANIC AL, ELEC 
TRICAL, AND CIVIL ENGINEERING 
METALLURGY, MINING, FUEL TECH 

NOLOGY, AND GLASS TECHNOLOGY 

The Courses in the above Departments extend over 
three or four years and prepare students to become 
specialists in one or other of these branches of Applied 
Science. 

The LECTURE COURSES in all the Departments 
are supplemented by Practical Training in Labora 
tories and Workshops, which are fully equipped for 
the purpose of advanced scientific teaching, investiga- 
tion and research 

Part-time Courses are arranged for students who 
desire to take special portions of any of the regular 
Courses. 

In Mining Engineering and in certain of the Courses 
in Mechanical and Electrical Engineering, and in 
Glass Technology, arrangements are made to enable 
students who come to the University from works or 
collieries to take six months’ Courses of study at the 
University and six months’ practice at the works or 
colliery each year for a period of four years. During 
the first year —_— students should spend three terms 
at the Unive 

RESEARC is 
awarded annually 
ged nea LECTURE COURSES commence OCTOBER 

The TEC HNICAL EARCR STOEL COURSES com- 
mence SEPTEMBER 25th, 

Particulars of Entrance on , Scholarships 
available will be sent on application. 

For further details of the Courses and for particulars 
of the Degrees, Associateships, Diplomas, and 
Certificates awarded on their successful completion, 
application should be made to 
W. M. GIBBONS, 

__ 8733 Registrar. _ 


Holborn Union, London. 


NE 7" LTIPLE ROL LER IRONING MA 
CHiNE and ONE Electrically Driven HYDRO 
EXTRACTOR REQUIRED, to be installed at the 
City-road Institution, Shepherdess Walk, City-road, 
v1 


Vice-Chancellor : ae 


"Settowshiss and Scholarships are 





Copies of specification may be obtained upon appli- 
cation to the undersigned, 
By Order, 
CHAS, J. CROSS, 
Clerk to the Guardians. 


Administrative Offices, 
63, Clerkenwell-road, E.C. 1, 
15th June, 1928, 8832 





PUBLIC NOTICES 


(ity of Cardiff Education 


COMMITTEE 
THE 


TECHNICAL COLLEGE. 

PaivcipaL : CHARLES COLES, B.Sc. (Lond 

The SERVICES will be REQUIRED in September 
next of a FULL-TIME ASSISTANT LECTURER in 
ENGINEERING, qualified to teach up to Honours 
B.Sc. standard The main subjects required will be 
those of Mechanical and Civil Engineering, but a good 
knowledge of Electrical Engineering will be a recom- 
mendation. 

Salary payable according to Burnham Award. 

Applications, on foolecap paper, stating age, full 
qualifications, teaching and other experience, and 
giving copies of not more than three recent testi- 
monials, should reach the Principal (from whom 
further particulars may be obtained) on or before 
Saturday, 30th June 

The successful candidate will be required to pass a 
medical examination by the Authority's Medical 
Examiner for Teachers at Cardiff before commencing 
duties, and to contribute under,the Teachers (Super- 
annuation) Act, 1925 

JOHN J 





TACKSON, 
Director of Education. 
8767 


City Hall, Cardiff 





Lincoln Technical College. 


Principat: A. E. COLLIS, M.I. Mech. E 

APPLICATIONS are INVITED for a FULL-TIME 
TEACHER in the Mechanical Engineering Depart 
ment for the Part-time Day and Evening Classes, to 
commence duties on Ist September, 1928. Candidates 
must possess a Degree and have had a good Workshop 
Training, Laboratory and Teaching Experience, 

An important part of the work is the preparation 
of students for National Certificates in Mechanical 
Engineering, in which the local engineering firms are 
particularly interested. 

Salary in accordance with the Burnham Scale for 
Teachers in Technical Schools. 

Form of application, which should be returned not 
later than Thursday, 28th June, 1928, will be for- 
warded by the PRINCIPAL on receipt of stamped 
addressed envelope. 8765 





PATENTS AND DESIGNS ACTS, 1907 TO 1928. 
° . ~s 
otice is Hereby Given that 
JOSEPH LIONEL URAGON, of 191, Des 
Ormeaux-street, estes al, Quebec, Canada, J 
LEAVE to AMEND the SPECIFICATION of the 
APPLICATION for LETTERS PATENT No, 269,044, 
for an invention entitled * Improvements in Furnace 
Grates,”’ 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) of 
the 13th June, 1928 

Any person, or persons, may give Notice of 
Opposition to the amendment by leaving Patents 
Form No. 19 at the Patent Office, 25, Southampton- 
buildings, London, W 2, within one calendar 
month from the date of the said journal 

W. 8. JARRA ° 
aB15 Comptroller-General 





aides Net EY thes AND ARUN 
AIN 


AGE OUTFALL ACT, 1927 


Littlehampton Harb yur Board. 


CONTRACT No 

tae Littlehampton Harbour > are prepared to 
TENDERS for certain WORKS of REPAIR 
and RECONSTRUCTION of the LIT es EHAMPTON 
HARBOUR DEFENCES The works iil generally 
comprise Pre-cast Reinforced Conant and Timber 
Piling and Sheeting, and the Demolition of Portions 
of the Existing Works 

Particulars and specifications may be obtained at 
the offices of the Consulting Engineers, Messrs. Howard 
Humphreys and Sons, 28, Victoria-street, Westminster, 
on and from Monday, June 25th, until Friday, 
July 6th, between the hours of 10 a.m. and 4 p.m., 
upon payment of a deposit of Three Guineas, which 
deposit will be returned upon receipt of a bona fids 
Tender which is not subsequently withdrawn by the 
Contractor 

The successful tenderer will be required to execute 
a contract and bond on forms to be prepared by the 
un lersigned 

Tenders must be on the official form, each Tender 
in a sealed envelope marked ‘* Harbour Works.’ 
Tenders must be accompanied by the general condi 
tions and specification issued by the Consulting Engi- 
neers 

Each Tender must be signed in the handwriting of 
the Tenderer or his authorised agent 

The Harbour Board does not bind itself to 
the lowest or any Tender 

Tenders must reach the undersigned by 9 a.m. on 
Monday, July 23rd 

Intending contractors must have had previous 
experience of work similar to that described above 
Given under my hand the 18th day of June, 1928 

GEORGE J. CAMPBELL 
Clerk to the Littlehampton 
Harbour Board 

Littlehampton, Sussex. 8818 


— a 


accept 
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PUBLIC NOTICES 





Bers al-Nagpur Railway Com- 
rANY, LIMITED. 
The Directors are prepared to receive TENDERS for: 
G. WHEEL LATHES, with Centre Drive. 
H. DOUBLE-ENDED ‘CARRIAGE and WAGON 
AXE JOURNAL GRINDING "MA - 


CHIN 
I. HIGH Powe R HORIZONTAL PLAIN MILL 
IN¢ CHINES 


J. SAW BE NOH BAND SAW, PANEL PLAN. 
ING and THICKNESSING MACHINES. 

K. BOLT SCREWING MACHINES. 

L 500 ROUGH STEEL TYRES 





Specifications and forms of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C, 2, on or after 20th June, 
1928 

A fee of 20s, will be charged for each copy of 
Specification G, and of 10s. for each copy of Speci- 
fications H, I, J, K and L, which is NOT returnable. 

Cenders af, be submitted not later than NOON 


on_ Thursday, 5th July, 1928 
The Directors do not bind themselves to accept the 
lowest or any Tenders, and reserve to themselves the 


right of reducing or dividing the orders, 
By Order of the Board 
VOLKERS, 


R. C. 
8830 Secretary. 





Bombay, Baroda and Central 
INDIA RAILWAY COMPANY. 


[ne Directors are prepared to receive up to Noon 


on Friday, 6th July, TENDE a — SUPPLY of 
1. STEEL MATERIAL PLATES, ANGLES, 
CHANNELS, 
2. CR ts om STRAIGHT AXLES for LOCO- 
OTIVES 


BEARING SPRINGS. 
made on forms, copies of which, 
can be obtained at these offices on 
payment of 20s. each for Nos, 1 and 2, and 10s, each 
for No which will not be returned) 

The Directors do not bind themselves to accept the 


lowest or any Tender 
YOUNG, 
Secretary. 


LAMINATED 
Tenders must be 
With specification, 








8s. G. 8 


Offices : The White Mansion, 
91, Petty Frange, We te 
18th June, 1928 RS1i6 





South Indian Railw ay Company, 


LIMITED 


The Directors are prepared to receive TENDERS 
for the SUPPLY of 

1 STBELWORK for BRIDGES 

2. LE ee BELTING, HIDES, &c. 

}. LLINOLEL 

t GALVANIS ED FENCING WIRE 

». GALVANISED FENCING PALES. 


6. FIRE-BRICKS and CLAY 
Specifications and forms of Tender will be 
at the Company’s Offices, 91, Petty France, 
ninster, 5.W 
Tenders, addressed to the 
of the South Indian Railway Company, Limited, 
marked Tender for ** Steelwork for Bridges,”’ or as 
the case may be, must be left with the undersigned 
not later than Twelve Noon on Monday, the 30th 
July, 1928, in respect of Specification No. 1, and not 
later than Twelve Noon on Friday, the 6th July, in 
respect of the Specifications Nos. 2 to 6. 
The Directors do not bind themselves to accept the 
lowest or any Tender 
4 charge, which will not be returned, will be made 
of £1 for each copy of Specification No. 1, and of 
5s. for each copy of Specifications Nos. 2, 3, 4, 5, 
and of 2s. 6d. for each copy of Specification No. 6. 
D of the drawings may be obtained at the 
‘ mi: es of the Company’s Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 
_ a a 


sort r, 8 
A. MUIRHEAD, 
Managing Director. 


available 
West- 


Chairman and Directors 





Bi 


8857 





Electricity Commission 

VICTORIA, ACSTRALIA, 

32, “William street, 
MELBOURNE, 


State ol 


AUSTRALIA 
TENDERS are HEREBY A i 2 for the MANU- 
FACTURE, TESTING, SUPPLY, ELIVERY and 
ERECTION COMPLETE for the Vallourn Power 
Scheme, of WATI R rUBE BOILERS with Auxiliary 
ecessory 2quipment, in accordance with 
ation No 


. Specification, drawings, «e., 
upo m application to the Agent- 
Victoria House, Melbourne-place, 





avai lab le 
G ral for Victoria, 
. LONDON, 
Charge £1 1s. for three copies of Tender form, con- 
diti f tendering, specification, contract conditions 
snd drawings complete This charge is returnable 
ider certain conditions as specified in the general 
ymditions of tendering Extra copies 10s. each, 
returnable 4 preliminary deposit of £100 shall 
dged with Tender 
mm prescribed form, properly endorsed and 
must be deliy red to the uncermgnes in 
3 t October, 192) 
ot bind itself to inant the 
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Public 


EGYPTIAN SUDAN 
Fleet and Workshops 
ervice in the Sudan 
Class II Salary, £900. 
2 Sudan allow- 
ance, £350 
Salary, £540 
Sudan allow- 
ance, £216. 
Salary, £240. 
Sudan allow- 
ance, £96. 
ut side Khartoum provided 
had going and General 
nd produce Certificates 
factory rvice, 1 ferably where native labour 
ployed Age about 30-35, subject to medical 
t wr service in Tropics 
must, in addition, 
wiministrative experience 


Ir 
MECHANICAL ENGINEER 
L n allowance 


Class IV 


per annun 
CHANIC Ar ENGINEER 
ior £135. 


xpat n allowance 





r annum 

ENGINEER, Class V. 
n allowance, £60 

5 per annum 

hed quarters 
must have 


MEI “HANIC Ar 


Expatriati 








post. 


p d of ntract in the first place is two years, 





» one month's salary—excluding 
granted to successful candidates 
for change f residence from England to Sudan and 
forms and specimen form of contract 
INSPECTING ENGINEER, 
ptian Government, 
41, Tothill-street, 
sondon, 
marked with 


tained fr 
rHE CHIE} 
Ey 


S.W.1 
post 
se 


Envelope id forms to be and 
24 


A Biography which every Engineer should Read and Own. 


SIR ALFRED YARROW 


HIS LIFE AND WORK. By LADY YARROW. 


New Cheap Edition, with 77 Plates, many Coloured, Ss. net. 


This handsome yet remarkably cheap book, which narrates the romantic 

story of the man who, through steady application, fair dealing and innate 

ngineering skill, built up the world-famous shipbuilding firm, should be 
read, and its lessons taken to heart, by every engineer. 















PARTNERSHIPS 





IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
or wish to buy or sell a 
BUSINESS or WORKS 
Write: 

WHEATLEY KIRK, PRICE &CO., 
46, Watling Street, 

London, E.C. 4. 

Established over 75 years. 








Daa ak CPL OO. ert 
JARTNERSHIP.—VACANCY OCCURS in Norfolk 
(2) o& Tw ft of Agricul al M fene engineers 
®LONDON®) EDWARD JAE 45 MADDOX ITY | Diliman eh Soe Rie 
eileen as sss _iC*dCWF-A.L., 3. Upper King-street, Norwich. Paesa « 
PUBLIC NOTICES SITUATIONS OPEN (continued) EDUCATIONAL 








ECHANICAL ENGINEERING DRAUGHTSMAN. 
| he Madras and Southern N Must Gnsertand Hydraulic.—-Address, P4648, 
MAHRATTA RAILWAY COMPANY, Ltd., | The Engineer 0 P4648 A 

invite be ny = WDARI FOR PENCIN 
18000 STEEL STANDARDS FOR FENCING EQUIRED, MECHANICAL DRAUGHTSMAN, with 
Tenders are due in on Tuesday, 10th July, 1928, I » wide experience in the design of Small Printing 
by 2.00 p.m. . Machines and Typewriters, also some knowledge of 
Tender form obtainable at address below, fee Estimating and Planning. A progressive post to the 


ONE GUINEA, which is not returnable 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
Cones any "s Offices : 
. Buckingham P: SW. road, 
1. 


stating age, salary, and exeprience 
2, The Engineer Office S812 Aa 


right 
Address, 


man, 
88 








DRAUGHTSMEN REQUIRED, Man- 


first-class Detailers, with know 


* TRUCTURAL 





Westminster, 8.V S834 i’ chester district ; 
= ome —____— | laige of Design. State experience and salary required 
Good pay for right men.—-Address, 8854, The Engineer 
SITUATIONS OPEN 0 8854 A 





COPIES or | 7 NOT ORIGMALS, UNLESS EMPORARY MECHANICAL DRAUGHTSMAN 











CALLY REQUESTED. REQUIRED, experienced Factory Construction, 

Machinery Foundations, and General Works and 

\ TANTED, BOILER-HOUSE SUPERINTENDENT | Boiler Lay-out. State age, salary, and qualifications 

with up-to-date experience in the most modern Address, 8845, The ; Engineer Office. 8845 A 

methods of Steam Raising; must have a good know- = — ieee 
ledge of the latest scientific practice with regard to ee , - . a 
the means for, and obtainment of, the Maximum W ANTED for Foundry in London, FOREMAN, 
Thermal Efficiencies. Only first-class man will be used to Modern Methods of Production ; must 
considered.— Please write, stating age, experience and | bave had previous experience as Foreman and be 
salary required, to reference B. H., 8855, The Engineer | familiar with the use of Moulding Machines and the 
Office. 8855 A Manufacture of both Ferrous and Non-ferrous Castings. 


Apply in writing, stating age, experience and wages 





, expected, enclosing copies of two testimonials, to 
PULPOATIONS coe PD eprom nemg Box 60, R. Ande rson and Co,, 14, King William- 
street, Strand, W.C 8858 A 


ledge of the most modern practice with regard to the 
requirements of a large industrial concern for Steam, 




















Power, Water, Refrigeration and other Factory Ser- . . 
vices.—Address applications in confidence, giving full E" TTER WANTED, Founs — Bee rote; sass 
particulars of experience, technical training, pro- have exceptional ability. Knowledge of Domestic 
fessional qualifications, age and salary required, 3: ‘E Engineering, Tool-making and Motor C ars; rapid 
8751, The Engineer Office. 8751 “* | advancement for man who can fill the bill.—State 
” : as full experience, age and wages required to— 
* * . HALLIDAY BOILERS, Ltd., Saxon-road, Selhurst, 
SSISTANT ENGINEER REQUIRED, Age 25 to 30, | SE. 25. P4660 a 
i with Shop and Office experience.—Address, 
otatins age and salary expected, 8604, The , raed ATTERN MAKERS (ENGINEERS). 
: ——a SRMANENCY. 
SMITH, 2a, 


Apply, P. J. 
London, E.C. 1. 


CLERK for Engineers’ Office Wongeds-sanen. 
must be thoroughly experienced cree & 

of producing costs of complete machines 
parts. State age, experience and 
P4667, The Engineer Office 
P4667 A 


(Ss and ORDER 
orth London - 





and capable 
and component 
salary.— Address, 





SITUATIONS WANTED 





DVERTISER (41) DESIRES POSITION, Specialist 
in organisation and production, gen. eng., rail- 
constructional and contractors; wide 


OST OPEN to YOUNG ENERGETIC MAN in Sales 
Office, Lron and Steel Manufacturers ; must have | 4 
office and knowledge in — works, 




















some experience routine 
Manufacture Steel Piates, Sheets, Sections.—Address, | exp. managerial positions.— Address, 8628. The 
stating experience and references, P4658, The Engineer Engineer Office. 8628 B 
Office. P4658 A 
: aaa Se * DVERTISER SEEKS POST. Junior Reinforced 
PROCESS ENGINEER and RATE FIXER RE-| / Concrete Designer; experience in designing, 
QUIRED for Electrical Instrument Factory drawing and estimating.—Address, P4665, The Engi- 
Must have had experience in fixing piecework prices | neer Office. P4665 B 
by time study methods. Knowledge of Assembly 
Processes for Small Electrical Apparatus essential. -PRTISE ¥ 7Yy ‘Pp oRER ‘ 
State experience, age, and salary required.—Address, | A DVERTISER, with 17 Years’ Experience in the 
8807, The Engineer Office 8807 A i manufacture, machining and assembling of rail 
oe - ; / way tires, wheels and axles, SEEKS POSITION as 
WHEEL SHOP MANAGER.—Address, P4656, The 
UALIFIED LADY ENGINEER REQUIRED, to | Engineer Office. P4656 B 
ake Charge of Office Work. State salary 
ie, oe eee ENGINEER (24). 5 Years Public School. 2 Years 
= ‘4 Manchester University, 6 months chemical works, 
wwe syne. | 12 months research, 2 years in charge shop precision 
Ct FIR ewe, eae A ba sor engineering works, DESIRES more responsible POSI- 
~ —* 4 vations. and | LLON. preferably where knowledge of chemistry would 
ENIOR DESIGNER. State age, qualifications, and be useful.—Address, P4647, The Engineer O 


giving dates and salary 


full particulars of experience, 
8821 A 


required.—Address, 8821, The Engineer Office. 


Paoii B 








with Technical Training and 


NGINEER (25), 
E DESIRES 8i1TUA- 








| EPRESENTATIVES REQUIRED for the Sale of 6 years’ workshop experience, 

Electric Tools and Pneumatic Equipment on a/| TION —Address, P4664, The Engineer Office 
generous commission basis. Good support and backed P1664 B 
by extensive advertising campaign. Following dis- 
tricts available :—South and West of England, Mid- ANGINEER (29), Apprenticeship 4 Years, College 
lands ane Ireland.— Write, with in particulars, to 4 Diploma, Gd. 1.B.E., marine engineering, turbo- 
GRIMS PRICHARD ans PLUTTE, Ltd., 324, | alternators, IC engines, power plant, SEEKS 
Gray's ~ road, London, W. 8798 A APPOINTMENT; just returned 3 years South 

America charge of pumping and reservoir establish- 

TALLIS and STEEVENS, Ltd., Basingstoke, | ment: good exp. haadling labour, ex-Service, fluent 
\ REQUIRE TRAVELLING REPRESENTA. | Spanish and French.—Address, P4651, The Engineer 
TIVE for Southern District to work from Basingstoke, | Office 4651 B 





Principal line, Road Rollers and Road Haulage Plant, 
&e. Ge address and Engineering Knowledge 
essential. Age 25-35.—Applications by letter in first 
place only, "4661 A 


NGINEER (29) DESIRES CHANGE. Public 

4 school, exp. erection and maintenance iron, steel 

and rubber factory, shops, D.O. and assist. engineer.— 
4.M. 907, Deacon's, Fenchurch-avenue. 8755 B 








Ww. et eS ENGINEERS RE- 


TECHNICAL SECRE- YNGINEER (30). Colonial Experience as Repre- 




















TARY 7. Take Charge of Sales Propa- 4 sentative for Mechanical Handling Plants, DE- 
ganda Dept. Public School education SIRES REPRESENTATIVE POSITION abroad 
and steam-raising experience essential. Address, P4650, The Engineer Office. P4650 B 
Age under 40.— Write fully, with refer- 
ences, to Box 388, Sells, Fleet-street, QNGINEER (30), with Scope for Ability and 
E.C, 4. 8831 A - 
v Energy, any capacity ; sound experience in 
coceetae ~“ wippe : i brewery engineering, bottling machinery, copper 
I RAUGHTSMAN REQUIRED IMMEDIATELY, | work, refrigerating, superintending erection, &c.- 
with experience in design of Small and Medium- | Address, P4666, The Engineer (Office. P4666 B 
size A.C, and D.C. Motors. State eet a So 
salary.—RANSOMES, SIMS and JEFFERIES, Ltd ere we 4) apure - onaamenen - er . 
Orwell Works, Ipswich. #813 A eS (34) SEEKS RESPONSIBLE POST ; 
4 18 yrs. exp. in general engineering, incl. 10 yrs 
ons eiinibiete ieieind . . vase ar | CXP. in fittings, erecting and m/c. shop os - 
] RAUGHTSMEN REQUIRED IMMEDIATELY | and control. Good organiser.—Address, P46: The 
with first-class experience in Ore Mining and Engineer Office. P4653 B 
Milling Plant: also thoroughly experienced STRUC 
eagggy ge AUGHTSMEN.—Apply, stating experi- | 7 Vr eRNAL COMBUSTION AND ELECTRIC LOCO- 
ence, ag nd salary required, to FRASER and MOTIVES —E 6 dest English 4¢ 
CHALMERS ENGINEERING WORKS, Erith, Kent. =O oS. SEPere Cemgner. SRG sam _com- 
8853 A tinental, experienced, REQUIRES POSITION as 


Manager or Sales Department 


Chief Engineer, Works 
The 


in confidence, 





Engineer Office 
P4655 B 


[DPAUGHTSMAN, REQUIRED. | with | First-class Address, P4655, 
theoretical and practical knowledge of the design 
of Steel Structures for Overhead Transmission Lines. 
Applicants must give full details of experience and 


( LD EXPERIENCED ENGINEER, Mem. Inst., 
DESIRES POSITION. Familiar with control all 





training, with copies of recent testimonials, and should 

pen an age on ng seamived and when at liberty.— | departments, shops or offices, designs, estimates, costs, 
Address, 8785, The Engineer Office 8785 A commercial and technical correspondence.— Address, 
; nal : : : P4627, The Engineer Office. P4627 B 











Used 











I RAUGHTSMAN WANTED for London Office, 
to Instrument Work and experienced § in RAUGHTSMAN, Shop and D.O. Experience 14 
Hydraulics. Give full particulars of experience, age, years, technical college education, SEEKS 
and salary required.—Address, 8819, The Engineer | CHANGE, responsible position, mechanical engineer 
Office 8819 A ing lay-outs and pumping machinery. Salary not less 
£5 10s.—Address, P4643, The Engineer Office. 
D* GHTSMEN.—APPLICATIONS are INVITED P4643 _B_ 
from ye ye with extensive expe- 
rience on any of the following :—Aero-engines, Com 
pression Ignition Engines, Motor Car Chassis, Com- FOR HIRE 
mercial Vehicle Chassis. Applicants should state age, 
salary required, and fullest particulars.—Address, PPLY TO"RICHD. D. BATCHELOR, ARTESIAN 
8822, The Engineer Office. $822 A WELL a ENGINEER 


LL & CONSULTIN 
(WATER SUPPLIES EXPERT 








] OCOMOTIVE DRAUGHTSMAN and DESIGNER All equipments for improving your Water Supply. 

4 REQUIRED, to Take Full Charge Small Staff. Largest Well Boring a Sin. to Oft. diam. 

Preference given man with Internal Combustion expe- | Every description of ant. 

rience; permanency.—Address in confidence, stating 73, Queen Victoria-st., B.C 4 & Chatham. 

age, experience, and salary required, 8820, The Engi- | "Phones: Central Sd x, -- 2071. 

neer Office. 8820 A Wires: Boreholes, ; Watershed, Gatien. 
ESTAR. OVER 160 YEARS 








ATHER and PLATT REQUIRE a Pirst-class 
SENIOR DRAUGHTSMAN : Centrifugal Pump 


A) 


R HIRE, PUMPS and WELL-BORING TOOLS 
for Trial Borings and Deep Weills.—R. RICHARDS 











experience an advantage age, experience, and 
salary. and address application to EMPLOYMENT /and Co., Upper qeaans « street, London, 8.E 
DEPARTMENT, Park Works, Manchester, 8841 A Telephone No. 0978 Hop 82265 








orrespondence Courses 
OF FPREPARATION FOR THE 


Examinations ot the 


INST. OF CIVIL ENGINEERS, 
INST. OF MECHANICAL ENGRS. 
INST. OF STRUCTURAL ENGRS., 


UNIVERSITY OF LONDON, &c., 
are personally eenducted by 


Mr. Trevor W. Phillips, 


B.Se., Honours, Engineering, London University, 
Assoc. M. Inst. C.E., A.M.I. Struct. E., M.R.8.1, 
F.R.S.A., Chartered Civil Engineer, &. 
For full particulars and advice, apply to :—8-11, 
TRAFFORD CHAMBERS, 58, Sours Joumn Sr., Liverroot. 
(Tel. Bank 1118). Lonpon Orrice :—65, CHancery 
Lane, W.C. 2. Ex. 





NGINEERS, Do You Want a Good Job? ‘ THE 
4 ENGINEER'S GUIDE TO SUCCESS” will tell 
you how we have helped over 10,000 Engineers, and 
we can help YOU. Send for free copy to-day. 
40 Engineering Courses arranged for pome study a4 
described. Preparation for A. — aa . E. ay® all 
E — ayy ~ Exams. Tuition No time 
limit. Advice free.—THE TECHNOLOGIOAL INSTI. 
TUTE, Est. 1918, 76, Temple Bar House, London, 
E.c, 4. 8158 & 





| eg: year you Realise that the A.M.J 
Mech. E., M.LE.E., or AMIAE., &c., is 
@ certain passport to a well-paid post? We can 


quickly prepare you for these examinations in your 
own bome. In our free 70-page book, Prof. A. M. 
LOW tells of the opportunities you are missing. 


This book gives details of wal En Exams. and 
Courses. We guarantee—‘* NO Ri S—NO FEE.’ 
Write now; state subject or Ex 
BRITISH i TE OF “ENGINEERING 
CHNOLOGY, 
22, Shakespeare ion Leicester-square, London. 
P4601 £ 





M.LE.T. AND A.M.LE.T. EX AMIE A FI008. 
XAMINATIONS are about to be Held in Civil, 
Mechanical, Electrical and Automobile Engineer- 
ing for Membership and Associate Membership of this 


Institute. MEMBERSHIP  (M.1.E.T.)—Advanced. 
ASSOCIATE MEMBERSHIP (A.M.1.E.T.)}—Inter- 
mediate. Examination regulations, fees, and privi- 


When writing please 


leges may be had on request 
BRITISH INSTI- 


give outline  & Technical Training ~ 
NG 





TOUTE OF TECHNOLOGY, 201, 
Shakespeare House, Leicester-square, London 
P4602 F 





Turrion BY CorrESPONDENCE. 
Expert tuition in MATHEMATICS, Mechanics, 
Machine Construction and Drawing, and for 
B.Sc. (Engineering) and other examinations. 

M. J. CHARLESTON, B.A. 
(Hons. Oxon & Lond,), 
14, Elsham Road, Kensington, London, W. 14. 











AGENCIES 

I Ne ae ENGINEER and SALES MANA 
. Public sehool, 15 yrs.’ experience & 
America, REQUIRES Whole or Part-time REPRI 
SENTATION of good company for Argentine and 
Uruguay Commission and small salary ona 
P4663, The Engineer (Office P4663 vb 
ETAL CLEANING and DEGREASING MA 


for the Engineering, Motor, Electrical 
and Allied Trades. The simplest and most expeditious 
method on the market. AGENTS with MECHANICAL 
EXPERIENCE WANTED.—Address, 8829, The 
Engineer Office 8829 D 


N CHLNES, 





TL UCINERE. Many Years’ Estab. with 

office. good compoctien. 
TIONAL AG ‘ENCY or REP 
—E aa Printing, Ltd., oo 
wc 


London, 


‘High Holborn, Lenten, 
> D 





( LD-ESTABLISHED FIRM of Manufacturers of 

well-known and widely used Boiler Specialty 

OFFER LIBERAL COMMISSIONS for Introductions 

to Consulting Engineers, Architects, Hospitals, Poor 

Law Institutions and Steam users throughout the 

country and LONDON All communications treated 
in confidence.-Address, 8856, The Engineer Office 
8856 P 





EQUIRED by Supplier of Rubber Impregnated 





Transmission Belting, established Orm as 
REPRESENTATIVE for Northern England and 
Scotiand.—Address, 8668, The Engineer Office 

8663 D 
‘EVERAL REPRESENTATIVES with Excellent 
, connections for various areas in the United 
Kingdom REQUIRED Write to ABSORBIT 


LIMITED, Vibration 
5, High Holborn, London, 


4 is 


GET IN 


and Noise Insulation Specialist, 
wc. i. P4654 bP 





PROPRIETORS of Important new INVEN- 
selling freely to steam users WISH to 
you CH with REPRESENTATIVES having 


good connections Only salesmen of the highest 
standing and with thorough engineering experience 
need apply, giving full particulars Address, 


P4659, The Engineer Office P4459 p 





HE WATER METER Cour: ANY, 34, Fenchurch- 
street, London, E.C. 3, are PREPARED to 
APPOINT AGENTS in ao had districts for Sale of the 
ASTER POSITIVE WATER METER. Firms and 
representatives calling on water companies ae invited 
to apply for particulars to reference ‘‘ E."’ 8719 D 





MISCELLANEOUS 





Power Transmission 

ARRANGE with 

MANUFACTURE 
Engineer Office 
P4652 1 


MECHANICAL RES AEST WHEEL 
Motor Vehicles. MANUFACTURING 
¢c., for this country FOR DISPOSAL. 
c/o Sears Bank South Africa, 
‘London, E.c. P4 1 


of Two Useful 

DESIRE to 
FIRM fer their 
P4652, The 


ATENTEE 
Specialities 
ENGINEERING 
and SALE.—Address, 





HE NEW 
for all 
RIGHTS, &c. & 
—Apply, HILL, 
Clement’s-lane, 





For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal 


A Practical Test of Marine Engines. 


Orrntons of a widely varying kind have been 
expressed regarding the practical value of the tests 
conducted by the Marine Oil Engine Trials Com- 
mittee. That Committee undoubtedly did its best 
with the material placed at its disposal, but it could 
than aim at examining the technical 
the engines and vessels on which its 
The commercial efficiency of 


not do more 
efficiency of 
tests were conducted. 
the motor vessel was outside the Committee’s oppor- 
tunities for investigation. Very great interest there- 
fore attaches to the fact that three Ellerman liners 
have now been built, which are sister ships, as regards 
their hull dimensions, but which are each propelled 
by a different type of engine. The “* City of Canberra,” 


built on the Tees, has quadruple expansion recip- 
rocating steam engines. The “City of Roubaix,” 
built on the Tyne, is equipped with geared steam 


turbines. The “City of Lille,” built by Barclay, 
Curle and Co., Ltd., on the Clyde, is propelled by 
a Doxford opposed-piston oil engine. This 
concluded successful trials on Friday of last week, 
June 15th. She has a length of 445ft. between per- 
pendiculaers, a moulded breadth of 57ft. 9in., and a 
moulded depth of 33ft. llin. Her deadweight tonnage 
is 10,300, and her gross tonnage 6750. Her Doxford 
engine has four cylinders with diameters of 26jin. 
and strokes of 534in., and is designed to develop about 
The fuel system 
The com- 


vessel 


5000 shaft horse power on service. 
is of the Doxford airless injection type. 
pletion of these three sister ships with their different 
types of should enable interesting 
and valuable comparison to be made of the all-round 


engine, a most 
advantages, as judged over a considerable period, 
of reciprocating, turbine, and oil engines for marine 
propulsion. It is earnestly to be hoped that the 
owners, in due course, will see their way to publish 
freely the results of their experience. 


Conciliation in the Shipyards. 


THE first joint conference of the shipbuilding and 
ship-repairing employers and unions under the new 
conciliation scheme was held in London on Friday 
last, June 15th. The joint has the 
nature of a court of appeal and is presided over by 
an independent chairman, Mr. H. P. Macmillan, K.C. 
It is of interest to note that the conference last week 
was devoted to the consideration of an application by 
certain of the trades in Southampton for an adjust- 
ment of the ship-repairing rates, with the object of 
bringing them into line with the rates paid in com- 
parable ports for the same class of work. The interest 
of the situation arises from the fact that it was the 
action of the Southampton workers in persisting in 
remaining out on strike to secure a levelling up of 
1924, led the employers to 


conference 


rates which in April, 


declare a national lock-out of all the unions repre 
sented among the strikers. The new spirit in the 
shipbuilding industry was illustrated by the satis- 


faction expressed on all sides at the progress made at 
the conference last week. The conference was eventu- 
ally adjourned to a date to be mutually agreed upon. 
In the interval, Mr. Macmillan will consider all the 
material relating to the case, and, if necessary, will 
interview representatives of both sides. 


Profit-Sharing in the Engineering Trades. 


Very little, if any, improvement in the results of 


profit-sharing and co-partnership during 1927 is 
recorded in a report published this week by the 
Ministry of Labour. At the end of the year 447 


schemes, embracing approximately 235,000 employees, 
were known by the Ministry to be in operation in 
every branch of industry, including ordinary business 
concerns and co-operative societies, throughout Great 
Britain and Northern Ireland. Fourteen new schemes 
were introduced and three were terminated during 
1927. Returns made of 348 schemes, under 
which an average bonus of £8 9s. was distributed, 
giving an average addition to earnings of 3-9 per 
cent. In business other than co-operative societies 
there were 297 schemes in operation, 44 of which, 
with 23,900 participating workpeople, out of 67,700 
employed, being included in the ** engineering, ship- 
building and other metal” group. Full details are 
under which 169,300 work- 
people received bonuses averaging £8 19s. 7d., or 
3-9 per cent. addition to wages. In the engineering 
group, returns were made of 30 schemes, with 14,900 


were 


available of 212 schemes, 


participants, who received an average bonus of 
1-6 per cent. on wages, amounting to £2 13s. 5d. In 


the preceding year there were 28 engineering schemes, 
the distribution amounting to an average of £2 17s. 4d., 
or 2-6 per cent. addition to earnings. There were 
17,800 participating employees. A scheme 
ciated with a shipbuilding and engineering firm 
was terminated during the year. This scheme was 
started in 1897 and covered approximately 13,000 
employees. The reason given for its withdrawal was 


asso- 


‘diminution of profits and other financial reasons.” 
Among the new schemes brought to the notice of the 
Ministry during the year was one concerned with the 





manufacture of asbestos. Under this scheme shares 
are issued to the employees on favourable terms, 
provision being made for weekly instalments ; 1500 
workpeople are included. Three of the new schemes 
were associated with the manufacture of gas and one 
with the supply of electricity. The gas companies’ 
proposals include the payment of bonuses, partly in 
cash and partly in shares, in proportion to the divi- 
dend on stock and to the price of gas. The electrical 
scheme provides for the issue of shares on favourable 
terms. The section of the report dealing with co- 
operative societies, while being a little fuller than last 
year, is still far from satisfactory. At the end of 
1927, 150 with 26,300 participating em- 
ployees, were known to be in operation. A few par- 
ticulars are given relating to 136 schemes, operating 
in agricultural, industrial productive and retail dis- 
tributive societies. An average bonus of £4 18s. 7d. 
was paid during the year to 25,500 employees, giving 
an addition to wages of 4-3 per cent. In a new table, 
confined to the productive societies, 49 schemes are 
distribution averaging £5 3s. Id., 
4-6 per cent. on wages, being made to approximately 
8900 employees. 


schemes, 


referred to, a or 


The London, Tilbury and Southend Line 


A SCHEME involving an estimated expenditure of 
£1,500,000 for the’ modernisation of the London, 
Tilbury and Southend line is, it is understood, now 
being considered by the directors of the London, Mid- 
land and Scottish Railway. The London, Tilbury and 
Southend Railway was opened in 1854, and for the 
first twenty-one years of its existence was leased to 
and worked by Peto, Brassey and Betts, the railway 
contractors. In 1875 the railway company itself took 
over the working of the line and continued to operate 
it until January, 1912, when the line was vested in 
the Midland Railway. On the amalgamation in 1922 
it became part of the L.M.S. The London terminus is 
at Fenchurch-street, into which the line has running 
powers by arrangement with the owners of that 
station, the London and North-Eastern Railway. 
The scheme of modernisation now being considered 
is understood to include the rebuilding of Southend 
Station, the enlargement of Tilbury Station, the pro- 
vision of eleven passenger sidings at Shoeburyness, 
and the construction of loop lines at Upminster and 
Pitsea. Two new stations are to be built, one at 
Hadleigh and the other between Southend and Thorpe 
Bay, and attention will in all probability be given to 
the improvement of the London terminus facilities. 
The enlargement at Tilbury Station will, it is believed, 
include the laying down of a line to connect with the 
new pontoon which is now being constructed by 
the Port of London Authority for the purpose of 
improving the landing facilities at Tilbury. 


The British Industries Fair, 1929. 


Tuts year’s British Industries Fair established a 
record in the matter of space let, the number of 
exhibitors and the attendance of overseas buyers. It 
appears likely, however, that next year a fresh record 
in these respects will be set up. Applications for 
space at the 1929 Fair are now being received, and 
already a large part of the stand area has been applied 
for provisionally. It is announced that to meet the 
growing demand for space an extra hall will be pro- 
vided at the White City, which will add 100,000 square 
feet to the 250,000 square feet of stand area occupied 
this year. At Birmingham there will be an 
increase in the stand area, which will bring the total 
up to 250,000 square feet, making 600,000 square feet 
between the two sections. At the White City it is 
anticipated that Canada, the only dominion which 
has not so far participated in the Fair, will be repre- 
in the Empire Marketing Board's 
A sum of £25,000 is again to be spent on 
The Fair in both sections 
18th, and close on 


also 


sented section 
next year. 
advertising the Fair abroad. 
will open on Monday, February 


Friday, March Ist. 


Port and Starboard. 


WHEN “ larboard ”’ disappeared from the vocabu- 
lary of sailors some time last century and ** port ** took 
its place the hope was expressed that there had been 
removed a fruitful source of confusion in the manage- 
ment of ships and therefore of possible collision and 
mishap. Actually the change allowed a confusion 
to remain, which the passage of time has emphasised 
rather than allayed. A minor source of confusion 
resides in the fact that, whatever the old-time sailor 
may have done, the modern seafarer, like the lands- 
man, thinks in terms of left and right rather than in 
port and starboard. Mr. Lawrence Holt, of Alfred 
Holt and Co., has placed it on record that in his 
firm’s experience many accidents have been directly 
caused by misunderstanding and mental misuse of 
the existing helm orders, that orders in terms of port 
and starboard demand conscious thought both in the 
giving and the executing, and that orders in terms of 
left and right would accord with the instinctive work- 
ing of the subconscious mind. A greater source of 
confusion, however, resides in the fact that practice is 
not uniform among the natiorii@as to what is meant 
by an order to port or starboard the helm. Through- 
out the British Empire, in the United States mercantile 





marine, in Japan, Denmark and Belgium, and in the 








international trade of Sweden, the order implies that 
the tiller is to be put to port or starboard and therefore 


that the ship is to turn to starboard or port. In the 
American Navy, Norway, France and Italy —all of 
which use the terms “left” and “right” or thei 
national equivalents—and in Germany, Holland, 


all of which 
the order 


Spain and the coasting trade of Sweden 
use the equivalents of port and starboard 
means that the helm is to be put to port or starboard 
and therefore that the ship is to turn to port or star 
board. At its meeting last week the International 
Shipping Conference adopted a report of a committee 
* Jeft 
or their national equivalents should be 


in which it was recommended that the words 
and * right ”’ 
universally used and that the order given to the helms 
man should indicate the direction in which the ship 
is to turn. It will be observed that British shipping 
will, if the recommendation secures acceptance, be 
called upon to make the maximum degree of change 
in its customs in this matter. 


A New White Star Liner. 


Ir was announced in Belfast on Monday 
that Harland and Woiff, Ltd., have received 
order from the White Star Line to proceed with the 
construction of “‘the world’s largest liner,’ the 
building of which has been spoken of at intervals 
The keel of the new vessel 


last 
an 


during the past two years. 
has been laid down in the firm’s East Yard at Belfast. 
No official statement has yet been made regarding the 
actual dimensions of the new ship. It however, 
understood that she will be larger than the ** Majestic ’ 
and that she will probably have a gross tonnage of 
60,000, a length of 1000ft. and a beam of 1L00/ft. If 
should prove to be correct, the new 
will exceed the “* Majestic oa the largest 
vessel in the world at about S8d5ft. 
length and about 3350 gross tons, the beams being the 
same. It is estimated that the ship will cost about 
£7,000,000, and will take 3} years to build. 
grounds for believing that she will be propelled by 
internal combustion engines, but on this point nothing 
definite has so far been announced. In this connec 
tion, it may be noted that all the vessels now unde 
construction at Queen’s Island, aggregating over 
140,000 tons of shipping and including a 26,000-ton 
White Star liner, a 20,000-ton Union-Castle liner, and 
four 15,000-ton Nelson liners, are to be driven by 
internal combustion engines. 


these figures 
vessel 
by 


present inh 


There are 


Railways and Road Transport. 


CONSIDERATION is still being given by the Joint 
Parliamentary Committee to the railway companies’ 
Bills, under which the companies seek to 
organise or operate road transport. Some anxiety 
is being felt at the manner in which the hearing of 
the case for and against the Bills is being drawn out, 
and the fear has been expressed that the Committee 
may not be able to complete its work in the time 
allotted to it. Meanwhile Colonel Wilfrid Ashley, the 
Minister of Transport, has, we no doubt 
to the fate of the Bills. Speaking at Southampton 
on Saturday of last week, June 16th, he said that he 
was sure that the Bills would emerge from the Joint 
Committee in an amended form, but in essence giving 
the companies all they could legitimately ask for. 
Road competition, he said, was hampering the rail- 


pow ers 


notice, as 


ways, and seriously diminishing their dividends. Last 
year the four groups were short of their standard 
revenue by £7,500,000. The nation could not allow 


the railways to become bankrupt. The Government 
had to discover how best to combine road and railway 
activities in such a way as to preserve the advantages 


of both. 


Further Electrification on the Southern 
Railway. 


A VERY fine engineering achievement was com 
pleted at London Bridge on Sunday last, June 17th. 
The new signal-box, with its 311 all-electric levers 

the frame, but the largest 
power frame, in this country was brought into use, 
and automatic and semi-automatic light signals were 
substituted for the mechanically operated semaphore 
signals as far as Bricklayers Arms Junction The 
new box controls the former Brighton and South- 
Eastern stations. These two stations are now regarded 
as being under one roof, and the platforms have been 
re-numbered to suit. Further electrification 
was also brought into one of which 
that the London Bridge—Sutton electrical trains, vid 
West Croydon, have been extended to Epsom Downs 
Station. A good deal of the mileage hitherto actuated 
by overhead construction has to 
third-rail operation. Certain roundabout services, 
centred on London Bridge, have also been provided. 
Of the programme announced by the Southern Rail 
way on August 9th, 1926 page 171 of Tn 
ENGINEER of August 13th—the only new electrifica 
tion remaining to be done is that between Victoria 
and Epsom Town and between Norwood Junction 
and Beckenham Junction. When that work is com 


largest all-electric not 


new 


use, result is 


converted 


been 


see 


pleted—it is hoped in March next-——the total route 
mileage electrically equipped will be 255}, and the 


track mileage 875. The cost will have reached about 
11} millions sterling, and the work will constitute the 
world’s biggest system of suburban electrification. 
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An American Laboratory of 
Insurance Engineering. 
No. L 


AN example of the numerous lines of what may be 
termed practical or commercial research which are 
being carried on at the present time in the United 
States is the comprehensive work of the fire and 
accident insurance companies in examining, testing, 
classifying and aiding in the general improvement of 
the various materials and applicances which enter 
into the construction, equipment and protection of 












is covered by a building, partly three and partly five 
stories high, containing the various testing furnaces, 
machines and apparatus, together with the offices and 
numerous special laboratories for physical, chemical 
and electrical tests. A plan of the main testing floor 
is given in Fig. 1, and plans of the second and third 
floors in Fig. 2. 

This building itself constitutes a good example of 
fire-resistant construction, being entirely of steel, iron, 
concrete, brick, terra-cotta and stone. The floors are of 
concrete, of the slab and beam type, with slabs 4in. 
thick, and mostly designed for 125 lb. live load. Part 
of the main testing floor, however, has a 9in. slab 
designed for a 500 Ib. live load. In some parts the 
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UNDERWRITERS’ LABORATORY. 


THE 


Fic. 1 


the properties which those companies cover by 
insurance. This work comprises two main classes : 
First, the fire-resistant qualities of building materials 
and appliances, and, secondly, the quality and 
efficiency of fire-protection equipment, such as pumps, 
hose, sprinklers and escapes. 

In the design and construction of buildings of all 
kinds—commercial, industrial and residential— 
increasing attention is being given in the United 
States by owners, engineers and architects to the 
economic aspects of fire prevention or retardation, 
fire protection and extinguishing, and general safety 
of operation or occupancy as factors of insurance 
against personal injury and loss of life, interruption 
of business and destruction of valuable property. 
With such advantages realised, and often obtained 
at a small cost in relation to their value, there is 
greater safety for residents, tenants and employees, 
with consequently less liability of damage payments 
for death and injury, while, in addition, there is 
likely to be a lower insurance rate on property that 
is well built and well protected. Furthermore, apart 
from the commercial and financial aspects, due weight 
must be given to the humane and social and economic 
aspects as to the preservation and protection of 
human life. 

Insurance companies and allied organisations vitally 
interested in reducing fire hazards and losses, and 
other risks to life and property have established special 
facilities for research and investigation along lines 
leading to increased safety. Conspicuous among these 
activities has been the establishment of the extensive 
Underwriters’ Laboratory at Chicago, for investigat- 
ting and testing materials and appliances used in the 
construction, equipment and operation of industrial 
plants, and of building of all kinds. While this work 
is undertaken primarily in the financial interests of 
the insurance concerns, the money of which is at 
stake on these buildings and plants, the work is also 
very directly in the interests of the owners and 
operators of plants, the manufacturers of building 
materials and and the employees or 
residents of the buildings, as well as of the public at 


accessories, 


large. The investigations may be grouped in three 
classes—first, structural materials and _ building 
design; secondly, building accessories, such as 


windows, doors, partitions and elevators or lifts ; 


thirdly, fire-extinguishing apparatus and _ safety 
appliances in general. 
The Underwriters’ Laboratory was established, 


and is largely maintained by the National Board of 
Fire Underwriters for the purpose of securing the 
best knowledge of the merits of materials, appliances 
and machines with respect to fire hazard, protection 
of life, and prevention of accident and theft. Its 
further purpose was to make this knowledge avail- 
able to manufacturers and users of such materials, 
machines and devices. A large staff of engineers is 
employed and there is a very comprehensive equip- 
Much of the work is of a semi-private character, 
undertaken at the request of individual manufac- 
turers and others in order to ascertain if certain 
materials or products will meet the prescribed test 
requirements of the Laboratory. If the product 
should fail to meet those requirements, the maker 
may market it on his own responsibility or he may 
have it improved and re-tested until it can receive 
official approval. As the institution is operated for 
service and safety, and not for financial profit, the 
charges are made only high enough to cover the 
expenses of such individual work. 

The Laboratory.—A site about 266ft. by 100ft. 


ment. 





CHICAGO PLAN OF MAIN TESTING FLOOR 


concrete slab is bare, with a hard and dense surface 
finish, while in some of the offices it is covered with 
fireproof linoleum for appearance, noiselessness and 
The window frames and sashes are of metal, 
the door frames 


comfort. 
glazed principally with wire glass ; 
are of metal, and doors of pressed steel, while much of 
the office equipment—desks, tables, filing cases, &c. 

is of steel. All machinery is safeguarded by pro- 
tective devices and guards. 

As a matter of fact, the building was designed 
specially to illustrate to architects, engineers and 
builders the possibilities of fire-resistive construction 
and fire-protective equipment; and not only that, but 


rods passing through the girder flanges and angle iron 
brackets on the web plate—two on each side—the 
heads of the rods being seated on the brackets. Nuts 
on the threaded lower ends support a lin. anchor plate 
l4in. square, embedded in reinforced concrete girders, 
between which are similar transverse girders 6ft. apart. 
The steel plate girders, which rest on reinforced con- 
erete columns in the side walls, carry intermediate 
columns supporting the fourth floor framing. An 
unobstructed space in the fourth storey is provided 
‘n the same way, a part of the fifth floor framing being 
suspended from the roof girders. All structural steel 
is encased with fireproof material. 

A steel chimney carries off the smoke, steam and 
hot air from the fire test pits and is enclosed in a brick 
shaft which serves also to carry off the hot air of the 
furnace room by means of louvres. A brick shaft 
surrounds the steel chimney for the boilers in the 
basement and is utilised also to accommodate the 
vertical piping and conduits. Above the roof is a 
tank of 60,000 gallons capacity which serves the 
piping of the sprinkler fire protection system. It is 
supported on steel columns which are carried down 
through the building to independent foundations. 

While insurance concerns and technical organisa- 
tions pay regular subscriptions to the Laboratory, 
these funds are not used for carrying out tests for 
individual manufacturers or others. For such private 
investigations special charges are made, but they, 
as has been said, cover the actual cost only. In these 
investigations a preliminary fee is paid at the time of 
application, and on completion of the work the balance 
of the expense is paid according to detail records and 
accounts. To ensure that the applicant shall not 
incur costs beyond his expectations, a maximum 
limit of expense is specified in advance, beyond which 
no charge is made. The amounts of the fees are pro 
portionate to the character and extent of the work 
required in the way of examinations and tests, and 
the charges are the same whether the report made is 
favourable or unfavourable. 

The importance of the work of the Laboratory has 
become recognised to such an extent that insurance 
companies, building owners, manufacturers, engineers, 
architects, and federal, State and municipal authori 
ties very generally require or accept a report from the 
Laboratory, as a pre-requisite to the use or acceptance 
of materials and devices. In making its investiga 
tions and reports the Laboratory gives no guarantee 
that the findings will be accepted or recognised, that 


acceptance or ndn-acceptance being left to the 
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FIG. 2--PLANS OF SECOND AND THIRD FLOORS OF THE LABORATORY 


also to demonstrate the possibilities of fireproof and 
durable interior finish in the way of plain and decora- 
tive brick, tile plaster on metal lath and similar 
materials for wall surfaces, halls and stairways. 

In the structural design a notable feature is that 
a part of the main floor about 65ft. by 150ft. is entirely 
free from columns supporting the upper floors. A 
6-ton overhead electric travelling crane runs the 
entire length of this floor. In order to provide the 


open space mentioned without the use of heavy 
girders in the second floor, which would have been 
inconvenient by reducing the headway, the steel 
framing for that part of the second floor covering 
this space is suspended by hangers from plate girders 
5ft. deep in the third floor framing. These hangers 
are about 20ft. apart. 


Each consists of four 1}in. 





authorities concerned. By agreements with the 
United States Bureau of Mines and the United States 
Bureau of Standards any difference of opinion between 
the Laboratory and its clients may be submitted to 
these Government bureaux for review and decision. 

For action upon the reports made by the technical 
staff there are five councils, composed of representa- 
tives of the Federal and State Governments, muni- 
cipal authorities, insurance organisations, and other 
interests. These are designated as the Fire, Elec- 
trical, Casualty, Automobile and Burglary Councils. 
If the results of an investigation are such as to 
warrant a recommendation for use as a specified 
standard, a complete report with the opinions of the 
Laboratory engineers is submitted to as many of 
these Councils as may be concerned in the subject. 
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Final action is decided by ballot vote of the members 
of the Council. 

If the report of the engineers is unfavourable and 
the product is not recommended for listing as standard 
or approved, a detailed report is made only to the 
person or company which has submitted the product 
for examination. Only products which are manu 
factured commercially and sold in open market are 
eligible for approval, but the Laboratory will also 
examine and test devices in the model stage, rendering 
reports for the information of those submitting the 
devices and for their guidance in further development. 

Continuous supervision over all goods approved or 
listed as standard is exercised in order to see that the 
approved standard is maintained. This plan provides 
against accidental intentional lowering of the 
standard in design or quality, and it is also a check 
against such a reduction in quality for the purpose of 
meeting competition. This supervision is exercised 
in three ways. By the re-examination plan the maker 
undertakes to pay certain fees annually as long as his 
product is thus listed, in order to defray the cost to 
the Laboratory of obtaining samples from the factory 
or in open market and making examinations and tests 
at least once a year. Any departures from standard 
features would be rectified promptly in the future 
product. A better plan is the inspection system, 
which includes and frequent 
and tests of products at the factory by engineers from 
the Laboratory, with prompt correction of any features 
not complying with the original standards. A counter 
check is provided by supplementary tests made at 
the Laboratory purchased m 
market or furnished by users of the material or device 


or 


regular examinations 


on samples open 
in question 
The third system, which is known as label service, 


is considered by the Laboratory authorities as the 





(2) Hydraulic Department.—This deals with pumps 
and pump control apparatus, fire service meters, fire 
hose, hose racks and nozzles, pipe pipe 
fittings, check and gate valves, chemical extin- 
guishers, hydrants, alarm and dry pipe valves, valve 
control or operating devices, fire-engine connections, 
automatic and open sprinkler systems, with their 
piping, fusible links, guards, thermostats and other 
appurtenances. 

(3) and Oil Department..-This department 
covers fuel oil burners and oil engines, acetylene 
generators, tanks and discharge devices for hazardous 
liquids, electric lighting equipment, house heating 
furnaces, underground storage tanks, waste cans and 
safety cans, and first-aid hand appliances for extin- 
guishing gas and oil fires. 

(4) Chemistry Department. This department makes 
examinations and tests of hose and rubber products, 
wire insulation, metals and their corrosion, protec- 


reels, and 


Gas 


tive coatings, liquids for fire extinguishers, foam 
systems for oil storage tanks, flame retarding 
chemicals, roofing materials, wood preservatives, 


pyroxlin and motion picture films, matches, and 
hazardous liquids and gases. Its research investiga- 
tions cover the propagation and checking of flame, 
dust explosions, explosives, high - temperature 
measurements and spontaneous ignition. 
Electrical Department Electrical equipment 
and appliances of all kinds, and fire-signal apparatus. 
(6) Casualty Department.—Accident 
appliances and methods are the main features under 
this department, which also includes burglary preven- 
tion appliances, burglar alarm systems, automobiles 
and brakes, fenders, and other features 
and devices for the prevention of theft of automobiles. 
Label This department 
the and 


prevention 


automobile 


(7) Service 


De partment. 


handles examination, inspection, testing 





Fic. 3--PART OF THE 


best and most effective system of supervision. Its 
use is extending rapidly. Under this the 
(levices or materials are inspected at the factory by 
Laboratory engineers and those which comply with 
the standards are marked by stamps, transfers or 
labels, so that wherever they are found they may be 
recognised. The labelling is checked by systematic 
supplementary examination and tests made at the 
Laboratory on samples of labelled goods purchased in 
the open market. In some industries this system 
includes not only the factory inspection and marking 
and the tests at the Laboratory, but also tests of 
samples which have been in use, so as to determine 
service values and possible lines of improvement. 
It is to be understood that all this is undertaken not 
only with the consent, but at the direct request of 
the manufacturer, and experience shows that the 
system can be operated efficiently without subjecting 
him to annoyance or giving undue publicity to his 
manufacturing processes. 

This labelling system is applied to such products as 
fire extinguishers, flexible electric cords, fire hose, 
fire doors and shutters, window frames, roofing 
material, fire alarm devices, goggles, tanks and valves 
for hazardous liquids, motor vehicle locks, safety 
ladders and numerous other materials and devices. 

The technical work of the Underwriters’ Laboratory 
is divided into seven departments, each in charge of 
an engineer and having an engineering staff, with 
inspectors and assistants. There are in all about 
200 employees, including the technical staff, mecha- 
nical and clerical staff, inspectors and others. 

(1) Fire Protection Department..-This includes 
research problems, and the examination and _ fire 
testing of structural materials, fire doors and shutters, 
windows, roof coverings, concrete and terra-cotta 
blocks, and other building materials, partitions and 
walls. Also such special work as the testing of safes 
by fire and dropping from a height. 


system, 


HYDRAULIC LABORATORY 


marking of manufactured materials and devices by 
the methods already explained. 

For the hydraulic pressure tests, fire streams and 
sprinkler tests, large quantities of water are needed at 
various pressures. In Fig. 3 is shown a part of the 
hydraulic laboratory, the equipment of which includes 
a 25,000-gallon concrete reservoir and pumps having 
capacities of 500 and 1000 gallons per minute, together 
with pressure tanks of 4000 gallons capacity. This 
department undertakes the testing of and 
apparatus used in fire-protection and fire-extinguish 
ing installations. 


devices 


(To be continued.) 








SINKING A CONCRETE TUNNEL. 


In building a new water intake for the steam 
power plant of an electric light company at San Diego, 
California, a double-barrelled tunnel with chambers 4ft. 
wide and 8}ft. high was formed by sinking bottomless 
rectangular caissons in 300ft. lengths. After a trench had 
been excavated to water level the forms were placed and 
concrete poured for a caisson, the bottom of each side 
being shaped as a cutting edge, with temporary timber 
braces between these edges. One end was closed at the 
same time the sides and roof were poured. The other end 
was closed after the forms had been removed, then air 
pressure was applied and sinking proceeded by the pneu- 
matic process. Excavated sand and mud were shovelled 
into a trough feeding to 4in. pipes, through which the 
material was blown out and deposited on top of the 
caisson. When the caisson had reached the desired depth 
and had been levelled, blocking was placed under the edges, 
the material dressed to shape, reinforcing steel placed for 
the floor, and the concrete poured for the floor and the 
dividing wall. Adjacent caissons were sunk 3in. apart. 
A final operation was to drill one of the end bulkheads and 
grout this space at the walls, roof and floor. After this 


The Institution of Civil Engineers’ 
Centenary Celebrations. 
No. ITI, (Conclusion).* 
THE CONFERENCE. 
THE THEATRE OF INSTITUTION. 


IN THE 


Sin DuGALp CLERK presided on Thursday morning, 
June 7th, when the following note was presented : 


LIGHT HIGH-SPEED INTERNAL COMBUSTION 
ENGINES 
By Harry Ratrn Ricarpo, Assoc. M. Inst. C.F. 


The output of high-speed internal combustion engines to-day 
exceeds by more than ten times in total horse-power that of a!! 
power stations, ships, and railways. 

The thermal efficiency of the high-speed internal combustion 
engine, unlike that of the steam engine, increases within limits 
as the diameter of the cylinder is reduced ; for, as regards heat 
loss, the higher ratio of surface to volume is compensated for by 
the increase of speed, while the smaller cylinder permits the use 
of a higher compression ratio. In the light of present knowledge 
the highest thermal efficiency is obtained in gas or petrol engines 
when the cylinder is between 3in. and 6in. in diameter. The 
highest thermal efficiency ever yet recorded by any heat engine, 
namely, 39-5 per cent. on the net shaft horse-power, was obtained 
on the Napier racing aero-engine which won the Schneider Cup 
trophy in 19: The highest thermal efficiency ever recorded 
on @ gas engine using town gas was obtained by Mr. A. F 
Burstal! at Cambridge University, on a high-speed variable 
compression engine ot only 44in. bore ; while almost, if not quite, 
the highest thermal efficiency ever yet recorded on a Diesel 
engine, namely, 38-8 per cent. on the net shaft horse-power, was 
obtained by the Royal Aircraft Establishment on a high-speed 
Diesel engine of 8in. bore running at 1000 revolutions per 





minute 

By far the greatest number of high-speed internal combustion 
engines built to-day use petrol because it is cheap, widely dis 
tributed, and, above all, clean. Quite recent!y a considerable 
number of high-speed Diesel engines have been constructed to 
run at speeds up to 2000 revolutions per minute, and it is sur- 
prising how few technical difficulties have encountered 
How far the saving in cost of fuel will compensate for the dirt 
and smell inseparable from the use of heavy oil yet remains to 


been 


be seen, 

The average high-speed engine of to-day, as installed 
omnibus or lorry, weighs approximately 10 lb. per horse-power ; 
that is, just half the weight of similar engines constructed ten 
vears ago. The lightest engine yet made, namely, the 900 H.I’ 
Bristol “* Mercury aero-engine, weighs exactly 11 oz. per horse 
power, complete with all its auxiliary gear, while the averag: 
weight of radial cylinder aero-engines to-day is 1-4 Ib. per horse 
power, or just half what it was ten years ago. The lightest Diese! 
engine yet constructed weighs approximately 7 lb. per horse 
power, while the average weight of such commercial high-speed 
Diesel engines as have yet been built is between 15 Ib. and 35 Ib 
per horse-power for powers from 30 to 300 H.P 

During the last twenty years enormous progress has been made, 
but this has been attained almost solely by scrupulous attention 
to detail design and without any spectacular development 

The speed of engines to-day is limited by : (a) breathing « apa 
city ; (6) the dissipation of heat from the connecting-rod big 
end bearings ; and (c) the mechanical operation of valves. 

The breathing capacity can be almost doubled if necessary, by 
employing a double row of valves along the engine and by using 
two cam shafts, but so doing brings the effect of (6) and (c) into 
play. By using roller bearings or floating bushes the friction and 
heat flow from the big end bearing can be minimised ; and, by 
mounting the cam shafts directly against the valves, the mass to 
be accelerated can be reduced. By such means the maximum 
power can, if necessary, be attained at piston speeds exceeding 
4000ft. per minute ; but the piston speed of the simplest form of 
high-speed engine—with plain bearings and a single cam shaft 
as near the crank shaft as possible—is limited to about 2500ft 
per minute for maximum power. 


mn 


Commander Morden said that the author had passed 
rather lightly over the question of fire risk in con 
nection with petrol. There were still far too many 
cases of cars catching fire, however, and in aircraft 
carriers at sea it was the practice to store the petrol 
well aft, so as to be able to get rid of it quickly in case 
of accident. Dealing with the question of weight, 
he referred to the author's statement that the average 
weight of radial cylinder aero-engines was 1-4 lb. 
per horse-power. He asked whether that figure related 
to the engine alone or whether it included the whole 
of the driving unit. When one stated that a submarine 
engine could be made at about 80 Ib. per shaft horse- 
power, that figure included the whole of the propeller 
shaft, the motors attached, and the propeller, and 
did not relate to the net weight of the engine. The 
suggestion that the rate of wear in terms of metal 
lost per hour was, on the whole, rather less in the 
light high-speed than in the heavy engine, was perhaps 
open to argument. The large, comparatively slow- 
running engine, running at about 400 r.p.m., could 
provide a very good case against the average car engine 
in that connection. 

Mr. H. Kerr Thomas endorsed the author's remarks 
with regard to the weights of high-speed engines for 
commercial vehicles. He was employing for that 
purpose, he said, a six-cylinder engine, running at 
about 2000 r.p.m., operating at a mean effective 
pressure of over 140 lb. per square inch, and an explo- 
sion pressure of the order of 650 lb., and that engine 
weighed less than 10 Ib. per horse-power. With regard 
to durability, he said that in the course of a long 
experience of commercial and pleasure vehicles, he 
had found that the modern engine, because it must 
be more carefully constructed than the older type, 
was less subject to wear, and, as it was smaller for a 
given output, repairs were simpler and cheaper, and 
owners could even afford to throw away worn parts 
altogether because of their small size and value. 
Engineers, perhaps, did not always acknowledge 
their indebtedness to the metallurgist, who had pro 
vided them with the means for producing high-speed 
engines. The material used for valves, which was 
either silicon-chrome or cobalt-chrome steel, enabled 





the bulkheads were cut away, concrete was placed to level 
up the sides by means of a cement gun and the interior 
surfaces were covered with a wash coat of cement grout. 


the engine to work at very much higher pressure 


* No. II. appeared June 15th, 
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without fear of the exhaust valves burning away. 
The aluminium alloys used for pistons and connecting- 
rods were also of particular value, and it was remark- 
able that the duralumin connecting-rod would run 
without any bushing on a gudgeon pin with pressures 
of the order of 1200 lb. per square inch, and did not 
appear to feel it. The tendency for commercial 
vehicles was more and more in the direction of the 
high-speed high-efficiency engine. That state of 
things had nearly been achieved, and the durability 
and reliability of such engines had been proved by the 
fact that the vehicles fitted with them were con- 
stantly running to a time schedule, and maintaining it. 

Mr. A. E. Chorlton, referring to the thermal effi- 
ciency of 39-5 per cent. on the net shaft horse-power, 
obtained on the Napier racing aero-engine which won 
the Schneider Cup Trophy in 1927, said that it was 
interesting to know that an explosion engine, working 
with a carburetted fuel, could attain such an efficiency. 

The Chairman pointed out that it had a 10/1 
ratio andthat the result could not have been achieved 
without ethyl fuel. 

Mr. Chorlton agreed, but said that it was remarkable 
that it equalled the ordinary efficiency of a Diesel 
engine. The lowest consumption he had ever obtained, 
namely, 0-32, gave a higher efficiency than that. 
The figure was never published because it was thought 
that nobody would believe it, but Professor Mellanby 
had checked and re-checked the figure, and so far it 
had not been disproved. 

[In reply to the Chairman, Mr. Chorlton said that 
the consumption of 0-32 was equivalent to a thermal 
efficiency of 42 per cent. 

Mr. Ricardo said that was obtained with a small 
high-speed engine. 

Mr. Chorlton agreed, and said that it had an 8}in. 
cylinder and a relatively high piston speed. All the 
results went to show that the efficiency of that engine 
was higher than that of any other. 

Professor C. J. Hawkes, referring to the thermal 
efficiency of 38-8 per cent. on the net shaft horse- 
power, obtained by the Royal Aircraft Establishment 
on a high-speed Diesel engine of 8in. bore, running at 
1000r.p.m., said that he believed the figure was based on 
the lower calorific value of the fuel. He did not know 
whether the other figures given by Mr. Ricardo were 
based on the lower calorific value, but a great many 
published figures were based on the higher value. 
The results obtained with the R.A.E. engine were 
very good, but the best result he had seen for a large 
engine, based on the lower. calorific value, was given 
by an opposed-piston engine. When developing 
102 lb. mean indicated pressure in all cylinders, the 
efficiency was 38 per cent., and when developing 
92 mean indicated pressure-—-which was developed 
by the R.A.E. engine when giving an efficiency of 
38-8—the efficiency was 38-6. Thus, advances were 
being made in connection with the heavy as well as the 
light engines. 

Major E. G. Beaumont (President, Institution of 
Automobile Engineers) drew attention to the troubles 
experienced by engine users as the result of wear, 
and pointed out that engines which had been supplied 
to the users in a certain form had had subsequently to 
undergo alteration in order that their useful life 
might be prolonged. His feeling was that with higher 
cylinder pressures and temperatures there must be a 
definite move towards engines with small cylinders, 
and in order that the more rapid wear that occurred 
might not be a nuisance to users, there must also be a 
move towards the more convenient use of cylinder 
liners. He pointed out that, while the total distance 
travelled by the piston in a small engine might be the 
same as in a large engine, the reversals of stress were 
much more numerous in the small engine, a factor 
which produced more rapid wear. 


The following note was then discussed : 
HEAVY INTERNAL COMBUSTION ENGINES. 
By Georrrey Porter, Assoc. M. Inst. C.F. 


Broadly speaking, oil engine practice has followed two distinct, 
but converging, avenues of development. These have led to the 
evolution of the surface ignition engine—of which the prototype 
is Mr. Ackroyd-Stuart’s vaporising engine of forty years ago 
and the high compression or Diesel engine. Between these two 
types there are numerous variations. 

To improve the running conditions and to attain higher powers 
a hybrid type has been designed. The hot bulb, with its tem- 
perature variation between 750 deg. and 1400 deg. Fah., has been 
eliminated as such, since it now consists of no more than an 
extension of the clearance space returning no heat to the charge 
at ignition, and is entirely water cooled. The compression 
pressure has been increased fromm about 150 Ib. to about 230 Ib. 
per square inch, and the mean brake pressure from about 30 Ib. 
to about 45 lb. per square inch. The rate of consumption of 
fuel oil is about 0-43 lb. per brake horse-power per hour, and the 
thermodynamic efficiency is about 30 per cent.. referred to brake 
horse-power and the gross calorific value of the fuel. The low 
mean brake pressure and the retention of crank case compression 
for scavenging purposes prevent the construction of units of this 
type exceeding about 500 B.H.P. at competitive prices. 

Developments are proceeding towards providing a separate 
scavenging pump, by which means an improved mixture and 
higher brake mean pressures will result. If persisted in, a con- 
siderable increase in the range of power will be obtained, but 
the type will tend to merge into what may be termed the lower 
series of the high ompression engine 

To what extent the retention of the term ‘‘ Diesel ” in relation 
to high-compression engines is justified, other than for com- 
mercial reasons, is a matter of controversy and is not of special 
moment. The only one of Dr. Diesel’s original principles remain- 
ing in modern practice is that which requires the spontaneous 
combustion of the first charge solely by means of the heat 
generated during the compression of air induced before mixture 
and ignition. The constant-pressure cycle has been abandoned 
in favour of the more economical dual cycle, which permits 














increase of pressure during the admission and firing of the charge. 
Fuel is not actually injected into a compressed charge of clean 
air. In four-stroke and two-stroke engines respectively the 
oxygen content of the mixture is about 96 and 93 per cent. of 
that which would obtain if perfect scavenging were effected. The 
respective advantages of the two-stroke and four-stroke cycles 
are still a matter of much controversy, but at the present time 
there is little to choose between them in such important con- 
siderations as fuel economy, thermodynamic efficiency, mech- 
anical efticiency, cost of repairs, and reliability. 

The weight of the design of a two-stroke engine, even of the 
single-acting type, per effective horse-power, and the simplicity 
of its parts give it a distinct advantage over the four-stroke 
engine. On the ground of simplicity, it is probable that the air- 
less injection system will be the more generally employed in the 
future, though the range in the choice of fuel permitted by the 
air injection system is a very important point in its favour. 

To what extent the rated capacity of the high-compression 
engine will be developed cannot be foreseen ; but undoubtedly 
this form of prime mover is capable of attaining very high powers. 
The remarkable characteristics of the heavy oil engine adapt it 
admirably to the service of a centralised system for the supply of 
electrical energy and merit its careful consideration as a vital 
factor therein. International experience shows that 50 per cent. 
of the generating plant provided produces no more than 5 per 
cent. of the total electrical output. By means of a suitable com- 
bination of turbo-generators and heavy oil engines on an exten- 
sive scale the annual cost of generation by steam alone can be 
reduced by a substantial amownt, a recent calculation suggesting 
an economy of the order of 9 per cent. 


Professor C. J. Hawkes said that it did seem to him 
that the oil engine should have a look in in connection 
with the generation of electric power. Referring to 
the airless injection engine, he suggested that it was 
time the name * Diesel’? was dropped in connec- 
tion with it and a little credit given to an English 
engineer, Ackroyd-Stuart. With regard to heat flow, it 
seemed to him that engineers had only just discovered 
that it existed, and that many people did not appre- 
ciate the stresses likely to be set up, owing to the 
transference of heat from the working fluid to the 
cooling medium. The author's figure of 25,000 
B.Th.U. per square foot of surface per hour, given as 
a usual rate of maximum heat flow, seemed to be 
rather low. On the question of scavenging efficiency, 
the author had stated that in four-stroke and two- 
stroke engines respectively, the oxygen content of 
the mixture was about 96 and 93 per cent. of that 
which would obtain if perfect scavenging were 
effected, but he himself regarded those figures as 
being rather high, and suggested that in a four-stroke 
engine the figure would not be much higher than 
86 or 87. High scavenging efficiency was needed in 
the internal combustion engine because it meant, 
assuming that a definite quantity of fuel per unit volume 
of combustion space was burnt, that the temperatures 
would be reduced, which was very important in 
connection with the design of the parts which were 
subject to temperature stresses. 

Mr. John H. Narbeth dealt with the use of oil 
engines on ships, and urged that they must be 
simplified. On the question of gearing, he expressed 
the view that the most promising type was the 
electric. 

Mr. A. H. Dykes stressed the necessity for con- 
sidering the internal combustion engine in the future 
for electrical generation. For the generation of a bulk 
supply—-what might be called a twenty-four hour 
load, or the basic load on a big power station—-he was 
prepared to admit at the moment that it could not 
compete with the steam turbine, but for dealing with 
the peak load units, and in stations with bad load 
factors, there was nothing to touch the internal com- 
bustion engine. Peak load units could not be oper- 
ated economically by steam. If the analysis were 
made of the proposals of the Central Electricity Board 
to utilise certain of the existing stations as short- 
hour peak-load stations, and the price which it was 
suggested the Board would pay for those peak load 
units were worked out, it would be found that they 
could be provided much more cheaply by means of 
internal combustion engines. He had put before 
the Central Board a definite proposal to work a 
station of 30,000 kW merely to take the peak load, 
and he was convinced that if that offer were accepted 
the Board could be supplied with peak load units 
much more cheaply than it could get them in any 
other way. 

Mr. W. A. Tookey, referring to the suggestion that 
the smaller the cylinder the greater was the chance 
of obtaining higher efficiencies, said that it had been 
found that it was a little more difficult to get power 
and efficiency out of the smaller engines. 

The Chairman said that piston speeds were very 
much lower. 

Mr. Tookey agreed, but there was again a tendency 
to increase piston speeds, and higher piston speeds 
introduced difficulties. He also emphasised the 
importance of cooling, not only during running, but 
after running. Temperature, after running, was not 
acknowledged to be as important as it really was. 
That emphasised the importance of the education of 
the attendant, which was a matter in which a little 
more interest should be taken by Institutions such 
as the ‘ Civils.” 

Mr. F. H. Livens expressed the view that there was 
quite a future for internal combustion engine stations 
in isolated places, having in view the immense amount 
of capital invested in large electricity supply stations 
and their cables, &c. Although the high-voltage 
cables carried a large amount of current as com- 
pared with their weight, there were all sorts of expenses 
connected with them. For stations below the capa- 
city of 150 kW or 200 kW, the cost of labour involved 
in looking after internal combustion engines added 
considerably to the expense, but above that size 








the cost per unit generated, provided the station had 
a decent load factor, would be very close to what it 
would be for many years under the grid supply 
scheme. People were liable to think that the days 
of the small or medium size installations were 
numbered, but he did not agree. 

Sir Ernest Petter expressed appreciation of the 
fact that Mr. Porter had not indulged in the con- 
ventional sneer at the two-cycle crank-case compres- 
sion engine. Considering that many thousands of 
engines of that type were working all over the world, 
and that they did not require such careful attention 
as the higher pressure engines, it would appear that 
that type of engine was justifying itself 

It was suggested by the Chairman that Mr. Ricardo 
and Mr. Porter might forego their replies to the 
discussions, inasmuch as their papers were so com- 
plete. That course was agreed to. 


IN THE LIBRARY OF THE INSTITUTION. 


Sir Charles Parsons presided, when the following 
paper was presented for discuss'on on Thursday, 
June 7th: 


THE GENERAL TREND OF MODERN DEVELOP. 
MENT IN STEAM TURBINE PRACTICE, 
By Henry Lewis Guy, Assoc. M. Inst. CLE 


Of the tendencies affecting the thermal efliciency of steam plant 
perhaps the most evident is the pronounced movement towards 
higher steam pressures. The motive lies in the thermal 
advantages offered. On theoretical grounds reheating to the 
initial temperature might be expected to increase the gain by 
0-125 per cent. per 100 Ib. per square inch increase in pressure 
Experience raises doubts, however, whether this increased gain 
will materialise. 

There should be little well-founded objection to the stan 
dardisation of a series of initial pressures. Surely there can be 
no real justification for calling for such a variety of pressures as 
300 Ib., 325 1b., 350 tb., 375 1b. and 400 lb. per square inch 
when the maximum difference of possible thermal efliciency of the 
extremes from 350 Ib. per square inch is but 1} per cent. 

The great importance of size is not generally appreciated. It 
is doubtful whether at present 350 lb. per square inch should be 
adopted for 50-period condensing plant having a lower maximun 
continuous rating than 10,000 kW, or 550 lb. per square inch for 
less than 20,000 kW. These are the probable minimum desirable 
ratings for the pressures stated, and not necessarily the desirable 
pressures for these ratings. 

The increase of cost with pressure has in this country 
decreased about 15 per cent. on the average in two years, thus 
leaving the desirable pressure dominated by economic issues. 

Reheating by transfer of heat from steam to steam is attract 
ing attention. If, for example, steam is supplied to a turbine at 
525 Ib. per square inch and 750 deg. Fah., and if 10-25 per cent 
is condensed in a steam reheater, the final wetness will be reduced 
to about 6 per cent. with a maximum thermal gain of about 
1-9 per cent. If steam is generated at 850 deg. Fah. and this 
additional 100 deg. Fah. is transferred in a reheater following 
that just postulated, the maximum thermal gain would be raised 
to 3-3 per cent. and the wetness at exhaust reduced to 3-5 per 
cent. The thermal gain would be slightly greater with no reheat- 
ing but with steam supplied at 850 deg. Fah. 

In the past reheating has been adopted as a drying agent. The 
bulk of extended experience is based on conditions which limited 
the final wetness to 10 per cent. In spite of the 5 to 6 per cent. 
thermal improvement obtainable, there is now a decided ten 
dency against reheating by flue gases, at least for pressures below 
800 Ib. per square inch. The additional apparatus is large and 
costly, as is also that necessary to safeguard the turbine when 
load is suddenly dropped. Between 1000 Ib. and 1500 Ib. per 
square inch the disadvantages of flue gas reheating are minimised 
and the desirability is increased. The present tendency is to 
retain flue gas reheating in such cases. 

Both the advantage and the need of reheating practically dis 
appear if it becomes possible to work at considerably higher 
temperatures. Thus if 810 deg. Fah. and 950 deg. Fah. can be 
used with initial pressures of 600 Ib. and 1000 Ib. per square inch 
respectively the wetness fraction at exhaust will be the same as 
with 350 lb. per square inch and 700 deg. Fah. Unhappily this 
recourse is scarcely consonant with recently acquired knowledge 
of the creep of materials. On the assumption that a new pheno 
menon occurs at elevated temperatures, it might be supposed 
that advance into a relatively unexplored territory would be 
beset by insoluble difficulties. Such an assumption would 
probably be wrong. A critical examination of published data, 
more refined experiment, and the hypothesis of Mr. R. W. Bailey 
suggest that creep probably takes place at all temperatures. If 
this is true, the new conditions at elevated temperatures can be 
interpreted in terms of present and past experience. 

Designers have begun to think of strengths of materials in 
terms of temperature, time, and the chemical action of the 
medium with which they are in contact. It is now known that 
resistance to fatigue is greatly reduced under corrosive conditions. 

Regenerative feed heating has become firmly established. In 
this country, where it was initiated, temperatures at the outlets 
of feed heaters are being generally raised, and consequently the 
number of stages is increasing. This is resulting in the addition 
of air heaters and the retention of the economiser. 

There is a tendency to seek new methods of stating perform- 
ance. The possible systems are, for given steam conditions, 
vacuum, and stated feed temperature, by (a) steam consumption, 
(b) heat consumption, and (c) thermal efficiency. The first is 
perhaps the simplest, because it is the first quantity deduced 
from the test, and gives a constant figure of merit, whereas that 
deduced for (6) or (c) will depend on the steam tables used, 
while (c) also depends on the value adopted for Joule’s equivalent. 
On the other hand, (5) and {c) are more readily translated into 
coal consumption and have the added advantage that with given 
variation in steam pressure and temperature and feed tempera- 
ture any necessary test corrections are considerably reduced. 
It is very desirable to reach agreement on the exclusive use of 
one of these systems. 

Unfortunately, there is little tendency towards standardisa- 
tion in capacity of plant. With interconnection of systems and 
centralisation of control the necessity for a multitudinous 
diversity in capacity must surely disappear. The cost of develop- 
ing a particular size of unit is very considerable, and the inde- 
finite multiplication of such charges represents a serious loss. 
Great advantages would accrue if it could be agreed that one of 
the following ratings should be standardised for two years for 
extensions :—(1) For intermediate stations, 20,000 or 25,000 
or 30,000 kW (M.C.R.) at 3000 revolutions per minute ; and 
(2) for the largest stations, 50,000 or 60,000 kW or larger at 
1500 revolutions per minute. 


The discussion was opened by Mr. Francis Hodgkin- 
son, consulting engineer to the American Westing- 
house Company. Mr. Guy, he said, had made a plea 
for the standardisation of boiler pressures and turbine 
capacities, and there was no doubt that standardisa- 
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tion was desirable. It had been proved in other 
branches of engineering that standardisation leading 
to a greater degree of mass production had greatly 
reduced costs. In the United States engineers had 
not experienced the diversities of pressure that were 
apparently met with in Great Britain. From time 
to time the boiler manufacturers had produced what 
had been called a standard high-pressure boiler. 
Che pressure had increased from 200 lb. to 250 Ib. 
and to 3001b., and lastly 4001b., which was the 
pressure to-day. Higher pressures that might be 
regarded standard, viz., 600\lb. and 1200 lb., 
had been employed in a few instances. The great 
lesire at the moment seemed to to work with 
higher initial temperatures, such as those indicated 
by Mr. Guy, the greatest difficulty met with being in 
connection with the superheater tubes. Whilst it 
was true that there had been difficulties with steam 
turbines on account of high superheat, the troubles 
had not, on the whole, been due to the materials being 
insufficiently at the working temperature. 
In any event, the portions of the turbines subject to 
high temperatures were those in which low velocities 
might be employed, and as long as the compounding 
of turbine elements was resorted to, the high-pressure 


as 


be 


strong 


element might comprise small structures, so that in 
general low might employed without 
difficulty. The principal difficulties that had been 
experienced with high superheats had been due to 
the portions of the turbine subjected to the high 


stresses be 


temperature being large structures. 

Mr. F. Samuelson remarked that, if he understood 
the Electricity Act correctly, the power companies 
and other electricity producing were only 
allowed to earn a relatively small dividend, and in 
that it seemed that the incentive to improve- 
ments in efficiency of generation was taken away from 
them. He wondered if, under those 
should be able to hold our place in the world com- 
petition. It was to be hoped that the Electricity 
in mind, and fall 
Guy's suggestions supporting the manu 


bodies 
case 


conditions, we 


Commissioners would keep that 
in with Mr 
facture of plant that to some extent might be experi 


mental and share with the manufacturers the burden 


of such new development that might ultimately 
become a matter of national importance. Referring 
to the question of using high temperatures, Mr. 


Samuelson said that the company with which he was 
connected was completing the design for a 10,000- 
kilowatt turbine using steam at temperature of 
900 deg. Fah. The steam would be generated in an 
ordinary boiler at a pressure of 400 lb. per square 
inch and 700 deg. Fah., and would be passed through 
a separate oil fired superheater, where the tempera- 
ture would be raised to 1000 deg. Fah. It was ex 
pected gradually to increase the working temperature 
and to watch the behaviour of the plant. Mr. Guy's 
plea for some measure of standardisation for steam 
pressures and ratings of turbo-generators was praise- 
worthy. 

Mr. H. M. Martin said that Langenbrugge the 
steam temperature on one occasion rose to 570 deg. 
Cent., although the temperature contem- 
plated by the turbine builders was 450 deg. Cent. 
Subsequent examination showed injury to the 
turbines. There had of late remarkable 
increase in the efficiency of impulse blading. In some 
widely advertised tests Dr. Stodola had recorded an 
hydraulic efficiency of 83-9 per cent. That efficiency 
the speaker had confirmed by an independent calcu- 
lation, and he had, moreover, obtained the still 
higher figure of 85 per cent. for the hydraulic efficiency 
of the impulse blading of a Metropolitan-Vickers 
machine, of which extremely careful and independent 
tests had been made. Such figures were 4 to 5 per 
cent. better than any reliably recorded for commercial 
impulse blading prior to the work of the Nozzles 
Committee. Mr. Guy dealt mainly with the high- 
pressure end of the turbine, but very striking progress 
had also been made in condenser design. Unfor- 
tunately, the common method of estimating condenser 
performance by the “ logarithmic mean temperature 
difference '’ was most unreliable, being often in error 
by 15 to 20 per cent. The main factor in securing 
condenser efficiency was to get rid of the air brought 
in with the It was necessary therefore to 
maintain a good current of steam over the tubes, and 
hence any surface condenser, which depended for 
its efficiency on the vertical fall of the drops of con- 
densate, was, ipso facto, a bad condenser. 

Mr. K. Bauman said that in connection with im- 
provements possible with higher pressures Mr. Guy 
had referred to the law of diminishing returns. That 
was probably more apparent when the increase of 
pressure was expressed as a percentage increase of 
each | per cent. improvement in efficiency. Thus, to 
obtain an improvement in efficiency of 1 per cent., 
the had to be increased from 200 Ib. per 
square inch by 11 per cent., from 350 lb. by 14 per 
cent., from 500 lb. by 19 per cent., and from 750 Ib. 
by 32 per cent. As the percentage increase in the 
cost of plant depended on that percentage increase 
in pressure for each 1 per cent. improvement in 
economy, it was quite evident that the law of diminish- 
ing returns would apply with still greater force when 
capital costs were taken into consideration as well. 
It was gratifying to note that the increase in cost 
with increased pressure had been reduced by 15 per 
cent. in two years. The increase was largely due to 
the increase in the of boilers. If the total 
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increase in the cost of the whole plant for any increase 
in pressure was 100 per cent., the increase of the price 
of the boilers was 85 to 90 per cent., that of the tur- 
bine, including condenser, approximately 5 per cent., 
and that of the piping, heaters, and feed pumps, 
5 to 10 per cent. Whilst the reduction in the increased 
cost of plant with increased pressure referred to by 
Mr. Guy might be considered satisfactory, it was to 
be hoped that the efforts of the boiler manufacturers 
in the near future would give rise to an even increased 
rate of reduction, and thus pave the way for more 
rapid development in power station practice. 

Dr. Leib said that the size of American turbines 
had increased very rapidly, and that in .1929 there 
would be a 210,000-kilowatt set on three shafts. 
Nothing was more difficult than to make comparisons ; 
it was impossible to compare Boston, Philadelphia, 
and New York, owing to the different conditions. 
Eleven stations were using pressures above 500 lb. 
per square inch. Stations working at 1000 Ib., 1200 Ib. 
and 1400 lb. pressure had been running for several 
years, and their operation had been satisfactory. 
All the troubles to quite small faults. 
There were plants giving a unit at the bus-bars for 
less than 1 lb. of coal. Base load stations produced 
a kilowatt-hour with nine-tenths of a pound of coal. 
The blade performance in the United States left 
something to be desired. The material for blades 
called for investigation, and the interchange of experi- 
ence was very necessary. 


were due 


Mr. R. W. Bailey pointed out that the tendency 
had been to increase pressures and not temperatures. 
But engineers could go to higher temperatures. 


There was disagreement on the question of creep. 
Some said that the effect of carbon on steel was very 
pronounced. Co-ordinated was necessary 
to arrive at definite information. Most of the heat- 
resisting steels contained a high percentage of alloy, 
and the expansion was considerably greater than that 
of ordinary steel. That might be a disadvantage. 

Mr. W. Selvey contended that it was very essential 
to push the working conditions of an experimental 
plant far beyond the actual working conditions. He 
also pointed out that one of the advantages of high 
pressures was that they resulted in smaller volumes 
and facilitated the construction of large units. 

Mr. I. V. Robinson remarked that the 
work that was being done in connection with the 
preparation of steam tables would be waste of effort 
if the three countries concerned—-England, Germany 
and America—did not co-operate. At present the 
work in each of those countries was being carried out 
independently, but essential in 
order that common might be 
reached. 

In replying to the dis*ussion, Mr. Guy said that 
peak load sets of relatively low efficiency and cost 
were worthy of consideration in the future. The 
fact had been mentioned that in America the utility 
companies were prepared to co-operate with the 
manufacturers in connection with new developments, 
and there was no doubt that that had given American 
engineers a very distinct pull. Referring to con- 
densers, the speaker said that in the past the basis 
of condenser design had been entirely unsatisfactory, 
and not in accordance with fact. Condenser design 
had been greatly stimulated by the work of Mr. 
Martin. Several speakers had referred to the need 
for standard steam tables, and he was pleased to get 
their support. The question had been raised as to 
what pressure was suitable for a particular size unit. 
The sizes and pressures he had quoted were given to 
gain the opinions of others. It was desirable that the 
purchaser should specify the terminal conditions as 
a whole. When the complete plant was supplied by 
one contractor, there was no objection to that, but 
when several contractors upon the 
job, difficulties might arise. Referring to research, 
Mr. Guy said that designers had got to get on with 
the job, and could not wait for the results of the 
investigators. 
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were engaged 


Immediately following the presentation of Mr. 
Guy’s paper Sir John Snell took the chair and the 
following paper was presented. 


PROSPECTIVE DEVELOPMENT IN THE GENERATION 
OF ELECTRICITY AND ITS INFLUENCE ON THE 
DESIGN OF STATION PLANT. 


By Stanpen Leonarp Pearce, D.Se., M. Inst. C.E 


The policy underlying the Electricity Supply Act of 1926 will 
have the ultimate effect of reducing very substantially the 
number of generating stations required in this country, and will 
increase the total capacity of those selected to carry the base 
loads. 

The following important factors will influence design of stations 
and plants 


(1) The employment of larger individual units for both 
steam generating and steam raising purposes 

(2) The employment of higher steam pressures aad tem 
peratures —especially the latter —with or without reheating 
and with regenerative feed heating. 

(3) The adoption where possible of higher voltages of genera- 


tion and of switching and for auxiliary services. 


To-day the rating of the largest single generator under con- 
struction in this country for operating at 1500 revolutions per 
minute is about 40,000 kW, and of that projected 62,500 kW. 

Boilers generating 250,000 lb. of steam per hour and upwards 
have been constructed for working pressures up to 1500 Ib. per 
square inch, and there appears to be no inherent difficulty in 
obtaining boilers capable of operating a 50,000-kW set. The 


need for such units may be questioned in this country, and will be 


Pressures within the limits of, say, 350-750 Ib. per square inch 
do not appear to call for any very radical alteration in the design 
beyond added strength to resist such increased pressures. 

It is hoped that the nickel-chrome-molybdenum steels and 
other special alloys suitable for withstanding corrosion and 


erosion will maintain their tensile strengths when operating 
within the limits of, say, 850 deg. to 900 deg. Fah. The cost of 
such materials is important, but parts subjected to the higher 
temperature form an inconsiderable section of the plant as a 
whole. Boiler pressures of 500 Ib. to 600 lb. per square inch may 
now be regarded as standard 

Reheating boilers introduce a serious complication, and whilst 
the thermal! advantages arising out of the employment of live 
steam as an alternative appear to be small, the arrangement is 
simple and is to be preferred if reheating is considered necessary. 

There is no evidence to show that with the adoption of high 
pressures and temperatures the reliability of turbine or boiler 
plant has been sacrificed for the admitted thermal gains, or that 
the operation of such plants has presented serious difficulties 

For all new base load stations operating on load factors of 
50 per cent. and upwards there appears to be a distinct com 
mercial gain in adopting a working pressure of about 600 Ib. per 
square inch—and possigly somewhat higher where the load factor 
well exceeds 50 per cent and at the same time in utilising the 
maximum temperatures permissible with the materials available 
Above this limit the thermal gains appear to be outweighed by 
the increased capital costs 

With regard to condensing plants, the 
vided per kilowatt generated shows a stea ly decrease, the figure 
of 1} square foot common a few years ago having recently been 


cooling surface pro- 
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reduced to | and in some cases even to 0-8 square foot. 
explained by the reduced quantity of steam flowing to 
denser for a given output due to increased steam pressures and 
temperatures, and to the extraction of steam from the turbine 
for feed heating purposes 

Large auxiliary low-voltage generat difficult to con- 
struct, and it is difficult to convey the current from them. Hence 
the case for higher pressures of, say, 2200 to 3300 volta, and the 
individual motors or 
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are 
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use of transformers, where necessary, for 
groups of small motors 

There has recently been a marked advance in this country in 
the building of machines up to 30,000-35,000 kW 
running at 3000 revolutions per minute 

Owing to transport difficulties there is a tendency t 
fabricated structure of steel framing for large stators 
in the size of solid steel rotor forgings, the 
at 1500 revolutions per minute, is about 40,000 kW. 

With the growth of generating and 
transformers are be« omimng of extreme importa 
unique and simple facilities which they provide for an illimitable 
range of pressure ratios and their relatively efficiency 
Recent developments in design and construction have raised 
both the output and the voltage, and it is diffic ult to set any limit 
thereto. Satisfactory difficult to make im 
large transformers, and it is mainly for this reason that three and 
five-limbed cores are now employed in the construction of single 
phase and three-phase transformers tively The conse 
quent reduction the height facilitates keeping within the 
dimensional limitations imposed by the railway loading gauges 

Switchgear is probably the principal limiting factor in elec- 
trical power development, this being one of the main reasons for 
the employment of current-limiting reactances. It is seemingly 
safe to say that high pressures are more easily handled than heavy 
currents, which give trouble, owing to the heating of contacts 
eddying current effects, skin effects, and the relatively enormous 
magneto-mechanical forces 

For voltages in excess of 33 kilovolts the tendency is to adopt 
the outdoor station type of switching equipment, or, alter- 
natively, the Hall type of gear. For voltages below 33 kilovolts 
the cellular type of gear is still widely adopted, with or without 
phase isolation. It is doubtful whether the additional space and 
cost incidental to phase isolation can be justified 


Mr. C. P. Sparks agreed that it was more desirable 


capacity, 


adopt a 
The limit 
ot sets running 


in Case 


transmission systems, 


e, because of the 


high 


yoke joints become 


respe 


in 


to increase the temperature than to increase the 
pressure. It was in the boiler-house that the greatest 
advances would be made. There wa; an enormous 


field for development in the furnace—the stoker and 
pulverised fuel. The fixed charges would tend 
diminish, but the fuel cost would probably tend to 
increase. 

Dr. Lieb thought, in view of experience gained in 
America, that it was extremely difficult to justify the 


to 


additional expenditure involved in increasing the 
pressure beyond 1200 lb. per square inch. What 


American engineers were aiming at was not to break 
a record, but to produce high-capacity plant at low 
Switchgear in the United States gave rise to 
Reactances and reverse current 


cost. 
considerable concern. 


relays did not entirely solve the problem. Con- 
siderable difficulties were being met with in con- 
nection with the accommodation of low-pressure 


cables in the streets. Even where empty cable ducts 
were available the temperature of those ducts would 
not allow other cables to be put into use. 

Sir Philip Nash thought that in setting up the 
Central Electricity Board Parliament had taken a 
very wise step. The mass production of electricity 
was, in his opinion, a very good thing. 

Dr. Ferranti believed that the future of electrical 
development would depend on an improved load 
factor. The design of the load, he said, was more 
important than the design of the power station. Some 
form of storage was what was mostly needed. 

Colonel Crompton also emphasised the need for 
storage, and apparently considered that lead accumu- 
lators might still prove useful. 

Mr. Alexander Dow remarked that the practice of 
compounding pressures was likely to be solved by 
commercial consid»rations. The practice of incor- 
porating house service sets in the construction of the 
main sets, as mentioned by Dr. Pearce, was not so 
simple as it looked, as phase displacement troubles 
were met with and quite a lot of switchgear was 
required. Coming to transformer practice, the 
speaker said that it was a good plan to employ groups 
of three transformers with an output of, say, 10,000 
kVA and to provide water cooling so that in the event 
of one transformer failing the other two could be water 
cooled and made to carry additional load. 

Mr. G. W. Partridge strongly opposed the proposals 
to adopt high pressures and temperatures. He felt 
that it was desirable to go slowly in those matters, 
especially as the proposals might prove of little benefit 
to the consumer. Even if the proposals had the effect 
of halving the cost of fuel, it would make very little 





mainly determined by considerations bearing on the capital cost 





in relation to prospective demand, 





difference to the cost of a unit. A pressure of 400 lb, 
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per square inch and a temperature of 750 deg. Fah. 
should not be exceeded. Mr. Pearce had stated that 
boiler pressures of 500 Ib. to 600 Ib. per square inch 
might be regarded as standard, but he—the speaker 
did not know of any stations working at those pres- 
sures. At the high temperatures suggested, there was 
a possibility, under abnormal conditions, of getting 
red-hot steam pipes. Continuity of supply, low cost 
and simplicity of design were the outstanding features. 
The cost of maintenance might bevery high 
if the approved limits were exceeded. Experiment 
by all means, but it was to be remembered that 
schemes that worked satisfactorily on a small scale 
often gave rise to no end of trouble when carried out 
on a large scale. 

Mr. A. Spyer said that, so far as large boilers were 
concerned, there were no difficulties, but whether very 
large units were suitable for the* conditions in this 
country was another matter. The pressure and tem- 
perature suggested by Dr. Pearce were very moderate. 
There did not seem to be a very great gain in exceed- 
ing 650 lb. The question of temperature was rather 
more difficult, because the elastic limits of materials 
ordinarily used fell very rapidly at the high tempera- 
tures, but with some slight modifications of material 
900 deg. Fah. seemed to be well within reach. The 
present tendency was to call for 500 Ib. pressure and 
800 deg. Fah. at the turbine, and those conditions 
did not necessitate radical alterations in design or 
materials. Recent investigations indicated that a 
high carbon steel with a large proportion of manga- 
nese was more likely to give the desired results than 
the nickel-chrome alloys, which had not been par- 
ticularly satisfactory. The high-carbon steel was 
certainly less costly than the chrome-nickel alloys 
and it was easier to work. 

Mr. A. H. Law said that high temperatures were 
preferable to high pressures. The difficulties were 
met with more in the superheater than in the turbine. 

Mr. K. Bauman agreed that there was a good deal 
to be said in favour of a relatively large overload 
rating for comparatively short periods in order to 
deal with emergencies in case a unit should drop out 
of service. A requirement of that kind had resulted 
in the placing of an order for two turbines for the 
Hell Gate power station in New York. The econo- 
mical rating was 90,000 kW, the overload obtainable 
with the first by-pass 130,000 kW, and that with the 
secondary by-pass 160,000 kW. The steam consump- 
tion for 130,000 kW was 4 per cent. higher than that 
at 90,000 kW and 9 per cent. higher when the machine 
was developing 160,000 kW. It was important to 
note that the steam conditions under which the sets 
had to operate were moderate, i.e., 285 Ib. per square 
inch and 200 deg. Fah. superheat, the total tempera- 
ture being 613 deg. Fah. With such conditions it was 
relatively easy to design a safe turbine with the neces- 
sary primary and secondary by-passes. When, 
however, higher steam conditions were adopted, with 
a view to obtaining the highest possible economy, the 
provision of by-passes complicated the design of the 
machine, particularly when high temperatures were 
adopted. The changes in temperature in the inter- 
mediate stages of the turbine would be of such a 
magnitude that special allowances would have to be 
made in the clearance, &c., with the result that the 
economy at the economical load would suffer. It 
would appear, therefore, that, in order to obtain the 
highest economy and reliability of operation, sets of 
high economy with normal overload capacity should 
be run in parallel with sets operating at normal steam 
conditions and capable of supplying relatively large 
overloads for short periods. That was a condition 
that could be met in a large interlinked system 
such as that contemplated under the Electricity 
Supply Act. 

Mr. F. H. Clough remarked that some means of 
actively cooling transformers would probably be 
more extensively used in order to reduce the size and 
cost, and discussed the design of transformers in 
some detail. 

Mr. W. H. Patchell remarked that it was essential 
to get engineers to take more interest in selling the 
**juice.”’ He also said that 600 lb. pressure was not 
standard and not likely to be. 

Replying to the discussion, Dr. Pearce said that he did 
not think that he said 600 Ib. was a standard pressure, 
but there were at least fifty stations working at a 
pressure in excess of 5001lb. Generally the meeting 
had supported the plea for 600 Ib. pressure and tem- 
peratures as high as metals would allow engineers to 
go. He hoped that all would co-operate as far as 
possible with a view to advancing the development of 
this country’s new power stations. They did not want 
to build stations that would be obsolete in a few years’ 
time. He did not desire to overstress the importance 
of thermal efficiency, but, generally speaking, it was 
found that those stations that had striven to obtain 
the best thermal efficiency had also the best com- 
mercial efficiency. He agreed, however, that in design- 
ing the new stations they must not go beyond tried 
limits. It was true that there were no boilers working 
at 500 lb. pressure in this country, but his paper 
covered all stations in the world. 


AT THE INSTITUTION OF MECHANICAL ENGINEERS. 


Sir Alexander Gibb presided on Thursday, when 





the two following papers were read and discussed 
together : 


TIDAL POWER AND TURBINES SUITABLE FOR ITS 
UTILISATION. 
By Professor Arnotpy Hartiey Gipson, D.Se., M. Inst. C.F. 


The possibility that tidal power developments on a large 
scale may become economically feasible m the near future 
renders it desirable that more detailed and accurate data should 
be available regarding certain problems which, although not 
peculiar to tidal power installations, are yet of special importance 
in this connection. 

One of the most important problems is that of storage, for 
owing to the hourly and daily variation in the rate of output of 
any such installation, some form of storage may be essential if 
energy has to be available when required for satisfying the 
normal demands of industry. Various systems of storage have 
been suggested for this purpose from time to time. Thus, it 
has been proposed to utilise the energy at times when this is in 
excess of the demand to 


(a) Operate a system of thermal storage tanks working in 
conjunction with low-pressure steam turbines ; 

(6) Compress air to be stored in suitable air chambers for 
use with reciprocating engines or turbines ; 

(c) Produce electrolytic hydrogen for use in internal com- 
bustion engines ; and 

(@) To pump water into an elevated reservoir from which 
it may be taken to operate a series of secondary turbines as 
required. 


So far the last of these systems would appear to offer most 
promise, where the configuration of the ground is such as to 
give an elevated reservoir site within a reasonable distance of 
the tidal barrage, but reliable data concerning the probable 
cost of other systems when operated on such a scale as to be 
capable of storing, say, 10 to 20 million horse-power-hours of 
energy, would be of great value in enabling a final decision to be 
made, 

Another problem is that of the best size and type of turbine 
and turbine setting for use in a tidal scheme. In such a scheme 
with a reasonably large tidal range at springs, the mean head 
would be of the order of 14ft., while the maximum and minimum 
working heads would be about 22-5ft. and 7-5ft. The recent 
developments of the turbine of high specific speed have greatly 
improved the prospects of economically developing tidal powers, 
but there is lack of definite data as to the relative merits and 
possibilities of the competitive types of turbine when required 
to operate under such difficult conditions. Data would be of 
great value regarding (1) the output and efficiency at constant 
speed under such a variable head ; (2) the maximum specific 
speeds attainable with reasonably high efficiency ; and (3) the 
minimum size of setting required for efficient operation. 

As regards the generators themselves, the question of direct- 
current versus alternating-current generation would appear to 
afford scope for discussion. While the advantages of alternating 
current are obvious, direct-current generators would enable the 
turbines to be operated at the speed appropriate at any instant 
to the variable head and so under conditions of high hydraulic 
efficiency. The voltage of the dynamos would need to be kept 
constant by a system of shunt regulation, and rotary converters 
would be required to convert the energy to alternating current 
at a suitable periodicity and voltage. 

It has been suggested, on the other hand, that the turbines 
might be coupled to alternators having a fairly low trequency, 
and that all their output might be transmitted through a short 
transmission line t. a pumping station, to motor-driven cen 
trifugal pumps coupled to synchronous motors. The cost and 
complication of transformers might be avoided by adopting as 
@ limit of voltage that for which the machines can be conveni- 
ently wound, namely, about 10,000 volts. Under these condi- 
tions, the speed of the turbines could be allowed to vary with the 
working head, and the speed of the pumps would vary in the 
same ratio. One drawback to such a scheme is that, since the 
pumping head would be approximately constant, it would be 
necessary to have multi-stage pumps with provision for adjusting 
the number of stages in use according to the speed of turbines. 


PROGRESS IN HYDRO-ELECTRIC INSTALLATIONS, 
INCLUDING INTAKES, LEATS, TUNNELS, DAMS, 
HEAD-RACES, PIPE LINES AND TAIL-RACES. 

By James McLean, M. Inst. C.E. 


The development of hydro-electric work has been an outstand- 
ing feature of civil engineering during the present century. 
This development was stimulated to a considerable extent by 
the war. In 1920 the total water power developed and in course 
of development throughout the world was approximately 
23 million H.P. It is now approximately 35 million H.P., and 
is increasing at the rate of 1} million H.P. a year. The capital 
expenditure incurred on constructional work can scarcely be less 
than £700,000,000. 

The principal water power countries, with the approximate 
horse-power developed, are the United States, 12 million H.P.; 
Canada, 5 million H.P.; Italy, 2} million H.P.; Norway, 
Switzerland, France, 2 million H.P. each; and Sweden, 1} 
million H.P. 

The hydro-electric plant capacity now operating in Great 
Britain is less than 100,000 H.P. The estimated consumption of 
electricity in Great Britain in 1940 will require a plant capacity 
of about 13 million H.P. The greater part of this plant will, 
however, of necessity be steam plant. 

In Canada during last year hydro-electric plant aggregating 
221,655 H.P. was completed, and it is expected that during the 
first half of this year further plant aggregating 378,000 H.P. 
will be put into service. Though water power development is a 
growth of the last thirty years, the capital invested in Canadian 
hydro-electric enterprises amounts to £180,000,000, which is 
approximately equivalent to half as much per head of population 
as has been invested in home railways in Great Britain. Many 
improvements in engineering practice have accompanied and 
facilitated this development. This note deals more particularly 
with a few outstanding features of the period since the World 
Power Conference of 1924. 

The size of hydro-electric installations has grown immensely, 
owing principally to the greater economy in large electrical units 
and the growing demand for large bulk supplies in the electro- 
chemical industries. 

Improvements in plant have similarly contributed to the 
economic development of low heads, which is now possible owing 
to the use of highly efficient turbines of the propeller runner type, 
operating at a relatively high speed. 

Generally, a broader outlook is being taken of future possi- 
bilities and requirements, and, in the case of installations 
capable of extension, the importance is realised of adopting, in 
the first instance, such lay-outs and types of structures, and of 
executing such preliminary work, as will enable the extensions 
to be carried out, when required, as readily and economically as 
possible. 

The use of syphons and automatic gates for the close regula- 
tion of the water level of storage ponds and reservoirs is increas- 
ing. In the case of tunnels and open conduits, the efficacy of 
concrete linings in the direction of reducing friction losses and 
increasing carrying capacity has received fuller recognition, 
and in the construction of such linings more attention is being 
paid to the importance of obtaining smooth surfaces. Concrete- 
lined tunnels and concrete pipes are being exposed without serious 
damage to increasingly high pressures velocities of water. 
The highest velocity concrete has yet been been successfully 
subjected to is in the diversion tunnel of the new Arapuni Dam 





in New Zealand, where with the gate partly opened and at ful! 
head, it is estimated the velocity of the water must have 
approached 60 miles per hour. 

Sufficient success has been obtained in the solution of the ic« 
problem to justify consideration of hydro-electric development 
as practicable in the coldest climates. 

In cold climates, where pine and fir are usually cheap and 
easily procurable, the construction of wood stave pipe lines, 
which have the advantage of requiring little or no protection 
against frost, has attained a high degree of success. 

Certain types of dams, for example, hollow dams of the 
multiple arch and Ambursen types, and embankments placed 
by the hydraulic and semi-hydraulic fill processes are increasing 
in favour. A considerable increase has taken place in the height 
of dams. Until recently the highest was the Camarasa Dam, 
near Barcelona, 319ft. high, but the Exchequer Dam in Cali. 
fornia, 330ft. high, now exceeds this, and the now practically 
completed Pacoima Dam—mainly for flood control —will have 
a height of 385ft. The Punjab Government is at present con 
sidering a large development on the Sutlej River, which would 
involve adam of 380ft. in height. In one of the many proposals 
put forward for the flood contro! of the Colorado River, which 
conflicting State interests have so far thwarted, a dam at 
Boulder Canyon of the almost incredible height of 600ft. is 
apparently proposed, to cost more than £10,090,000. 


Commander H. P. Warburg, R.N., discussed at 
some length the effect of a barrage on the tides and 
streams of an estuary, with special reference to the 
published plans of the proposed Severn barrage. 

Mr. H. D. Cook (Messrs. Boving and Co.) said that, 
although invented before the war, the Kaplan turbine 
had really only been put into practical use during the 
last few years, and he regarded it as the most interest 
ing and important post-war development in water 
turbines. One of the reasons for the favour that 
turbine was finding was its ability for dealing with 
varying water quantities and heads, a characteristic 
which made it specially suitable for tidal power 
schemes. The Kaplan turbine differed from the pro 
peller turbine in the fact that the runner blades were 
capable of being set at various angles corresponding 
with the quantity of water to be passed. For tidal 
work large turbines would be required and the Kaplan 
had already been built in large sizes. The runner dia 
meter of the largest one yet made was 5-8m., or 
19ft.; but larger units were under construction and 
still larger ones were contemplated. 

Mr. P. Shishkoff (Hallewell’s, Ltd.) advocated the 
claims of thermal storage as applied to hydro-electric 
installations. Whilst the introduction of thermal 
storage into hydro-electric practice might, on the face 
of things, appear of little commercial value owing to 
the low efficiency of the thermal cycle, a careful study 
of the problem, he said, would reveal a new aspect 
full of possibilities and economical advantages applic 
able equally to existing installations and to new ones 

Mr. P. Seewer (English Electric Company, Ltd.) 
said that with a head of 14ft. on the average, with a 
maximum of 22ft. 5in. around the south-west coast 
of England and Wales, it would be necessary, in order 
to make use of the tides, to build a turbine of enor- 
mous dimensions to concentrate an average output of, 
say, 10,000 H.P. on one shaft or unit. The runner 
wheel of a turbine of that capacity would be approxi- 
mately 25ft. outside diameter and would weigh in 
the neighbourhood of 95 tons. The only suitable and 
scientific design was that of the vertical shaft pro- 
peller type turbine with swivel type vanes or wings at 
the runner devised by Kaplan, the invention of which 
must be considered a decisive and most important 
advance in the problem of tidal power engineering. 

Mr. Eric Crewdson (Gilbert Gilkes and Co., Ltd.) 
suggested that there would be little advantage with 
the Kaplan type of turbine with movable runner 
vanes and movable guide vanes as compared with the 
fixed propeller type of turbine in tidal waters where a 
large number of units would have to be installed in 
any case. Moreover, if the best advantage was to be 
obtained from the Kaplan turbine, there must be 
simultaneous movement of the runner and guide 
vanes. A good deal of work had been done recently, 
especially in America, in that direction, and some 
stations were working very successfully and leading 
to the economic development of falls which otherwise 
could not be developed successfully. 

Mr. F. R. Fowler (Mannesmann Tube Company, 
Ltd.), speaking with regard to pipe lines, said that 
although to some extent the manufacture of large pipe 
lines had been neglected in this country, and conti- 
nental makers had the market, British makers were 
ready to tackle any problem put up to them. Pipes 
were made up to 72in. diameter and I}in. thick, 
capable of withstanding a pressure of from 1000 Ib. 
to 1200 lb. per square inch. The joints usually adopted 
were riveted. 

Captain H. von Heidenstam (delegate of the 
Swedish Engineers’ and Architects’ Association), 
applying experience in Sweden to the Severn scheme 

not because he was convinced of the commercial 
value of the Severn scheme, but because it was always 
desirable to come down from generalities to one par- 
ticular case—-said that the cost of the solution (d) in 
Professor Gibson’s paper, viz., to pump water into 
an elevated reservoir, from which it could be taken 
to operate a series of secondary turbines as required, 
would be about £4,000,000. The works involved 
would be an impounding basin of 1000 million 
cubic feet, two pipe lines to a pumping and generating 
station on the Wye River and the provision of some 
plant having a capacity of 350,000 kW. The cost of 
a scheme such as (a), viz., to operate a system of 
thermal storage tanks working in conjunction with 
low-pressure steam turbines, would be from 
£10,000,000 to £12,000,000, and it could not compete 
with the water storage of proposal (d). That was not 
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due to any inherent defect in the Ruths system, but 
because the amount of storage involved in the Severn 
<cheme was too small for that kind of accumulator. 
further, a rough estimate of the cost of a combined 
steam accumulator and steam power plant showed 
that it could hardly be a competitor with an hydraulic 
storage plant. Perhaps, however, the best solution 
would be a combination of (a) and (d), hydraulic 
storage, steam accumulators and auxiliary steam 
plant. What capacity of plant it would be economical 
to install in each case would depend on the extent to 
which other stations belonging to the grid would be 
able to assist by equalising the variations of the tidal 
output. As to the type of turbine for such a scheme, 
Captain von Heidenstam expressed the view that 
turbines running at variable speed as compared with 
turbines of suitable type running at constant speed 
would result in a net loss, as the energy gained by the 
turbines in the former alternative would be more than 
counterbalanced by the loss in the converters. 

Mr. J. Williamson discussed the question of dams 
for power supply. 

General Mitchell {Dean of Faculty, Toronto 
University) said that engineers in Canada were look 
ng with considerable interest to the Severn scheme. 
With a previous speaker he was very much interested 
in the question of unattended hydro-electric stations, 
because there were many instances in which there were 
falls one below the other in Canada which could only 
be developed if the cost of maintenance and operation 
Hence the importance of unattended 
stations. Referring tothe projected St. Lawrence River 
scheme General Mitchell said that he was a member 
of a Commission of engineers of the United States and 
Canada which was going into that proposal, and he 
did not think a start on the work was far off. The 
St. Lawrence River was 180 miles long, 70 miles being 


was low. 


level water, but along the remaining length the river | 


fell a total of 225ft. in a series of rapids, the largest of 
which was 45ft. The project was to devise a scheme 
whereby vessels drawing 25ft. of water and of about 
6000 or 8000 tons could navigate the river, At the 
sane time it was proposed to utilise the water for 
power production purposes. The estimates showed 
the possibility of 5 million horse-power being avail- 
able, of which four-fifths were in Canada and the 
remaining one-fifth in America. So far as power pro- 
duction was concerned, the scheme, which was being 
worked out, provided for a number of plants, one of 
which would be at the foot of the highest fall he had 
mentioned and which was in what was known as the 
international section between the United States and 
Canada. One point upon which the engineers were 
not agreed was whether the scheme should be deve- 
loped as a single stage or double-stage scheme. 


AT THE SurRvVEYORS’ INSTITUTION 
The tollowing paper Was presented and ch tls ed 
on Thursday 


rHE FILTRATION AND TREATMENT OF WATER FOR 
DOMESTIC PURPOSES 


iy Sir ALEXANDER CrutKsuank Hovustowr, K.B.E., C.V.O., and 
Henry Epwarp Sriteor, M. Inst. C.F. 


Just a century ago Mr. James Simpson, a Past-President Inst 
.E., the engineer of the Chelsea and Lambeth Water Com- 
}-anies, constructed slow sand-filters at Surbiton. His method 
of purification came to be known as “ the London system,”’ and 
has been copied the world over. Undoubtedly he was a great 
pioneer, and the example he set has been the means of greatly 
reducing the incidence of water-borne diseases throughout the 
civilised world. 

It was later appreciated that the storage of water in reservoirs 
had the effect of clarifying by the precipitation of suspended 
particles and of purifying, as the water after storage was found 
to have improved bacteriologically. It is generally considered 
that a period of thirty days’ storage is very desirable, the number 
of bacteria of all kinds being thus reduced and the microbes o 
water-borne disease devitalised. Chlorination, first tried at 
Lincoln in 1905, is now extensively practised all over the world, 
and the results as regards the prevention of disease have been 
gratifying. 

The only valid argument against storage is that algal and 
other growths may develop too abundantly, leading on rare 
eceasions to an unpalatable taste and very often to filtration 
difficulties. The addition of copper sulphate in the usual pro- 
portion of 0-25 part per million has often been adopted success- 
fully to prevent, or restrain, the development of these growths, 
although there is always some danger that in destroying certain 
growths the way may be paved for the development of others 
of a more hardy and possibly more ciation nature. 

The method of slow sand-filtration is the one most widely 
adopted, but it has the disadvantage that, if the water under- 
going filtration is rich in growthe, the filters, instead of running 
for two or three months, may choke in less than a week. The 
expense involved and the time lost in cleaning slow sand-filters 
is serious, and where land is valuable the large area required 
must also be taken into consideration. 

Most authorities are agreed that with a filtration rate not 
exceeding 2 gallons per square foot per hour the physical, 
chemical and bacteriological results are excellent. Slow sand- 
filters, however, are not able to deal so successfully with highly- 
coloured peaty waters, and in these cases rapid filters and the 
use of coagulants are probably to be preferred. 

With a coagulant, the high-pressure or rapid filters give good 
results, particularly im reducing the colour of peaty waters. 
Without « coagulant they naturally yield inferior results to 
slow sand-filters, but they may -be extremely useful as a primary 
process. . 

The method of using high-pressure (r rapid) primary filters 
and secondary sand-filters worked at a-higher rate than is usual 
is being tried on a lArge scale. The primary filters remove most 
of the suspended matters (including the algal growths) from the 
water, enabling the secondary sand-filters to deal with phenomen- 
ally large volumes of water between successive cleanings. At 
Walton the average quantity filtered per acre cleaned during 


1927 was 445 million gallons. At these works chlorination is 


practised as a final safeguard, the average dose being 0-261 
part per million and the cost 5-77d. per million gallons. The 
bacteriological results obtained may be judged from the fact 


contained B. coli in 1 cubic centimetre of water, after the final 
chlorination process there were no B. coli in 100 cubic centi- 
metres of water. 

Chlorination may be practised either before or after filtration, 
and it may be combined with ammonia, or permanganate treat- 
ment, or both. Increased knowledge has led to the avoidance 
of objectionable tastes arising from such treatment, and there 
can be no doubt that chlorination will be practised to a pro- 
gressively greater extent in the future. 

Chlorination methods may be defined as follows : 


(a) Chiorination alone. 

(6) Super-chlorination followed by de-chlorination. 

(c) Ammonia first added to the whole volume of water to 
be treated, followed by chlorination of the whole volume. 

(d) Chloramine process, in which the ammonia and chlorine 
are added to a minor volume of water and the mixture is 
added to the whole volume of water to be treated 
| (e) Permanganate may be added at any stage of the process 

in connection with methods (a) or (c). 

These few notes afford a useful basis for discussion on a number 
of important points, for example :— 

(1) The advantages and disadvantages of storage. 

(2) The comparison between slow sand-filters and rapid 
filters, as regards results and questions of economy. 

(3) The expediency of « double-filtration process, the 
secondary beds being worked at a faster rate than is normal. 

(4) The grading and thickness of the sand to be used in 
connection with filtration processes. 

(5) The advantages and disadvantages of chlorination, and, 
if practised, the best methods to be adopted in order to avoid 
taste troubles, to ensure the best results and to secure economy. 

(6) The trend of future processes, in connection with the 

purification of water for domestic use. 


Mr. Allen Hazen (New York) said that he studied 
the purification of water thirty or forty years ago in 
England and on the Continent, and introduced into 
American practice a great deal of what he had learned 
over here. The most important feature was to make 
the water healthy, and thanks to the general use of 
filtration and chlorination, in which Sir Alexander 
Houston had played such an important part, the era 
of unhealthy water in America had almost entirely 
passed away. Nevertheless, there were still problems 
|to be dealt with. It was possible to remove the 
| colour and eliminate the turbidity, but the filter waters 
| often had undesirable tastes and odours which ought 
to be removed. Progress was being made in that 
direction, but it was no easy matter to take river 
water or even reservoir water that had very strong 
| growths or odour-producing organisms, and treat it 
in such a way that all taste and odour were removed. 
Another problem was to produce a water which would 
not attack iron and other metals, and that was very 
difficult where the waters were soft to start with, 
a condition obtaining in a good many American 
supplies. At present soda ash was used for that pur- 
pose, but the idea was to substitute caustic soda. 

Mr. W. T. Burgess, speaking upon the advantages 
and disadvantages of storage, said that he would not 
like it to gofrom the meeting that the disadvantage of 
storing outweighed its advantages. Sooner or later, 
he was convinced that all undertakings would have 
to store water. 

Mr. F. W. Macaulay said that the Birmingham water 
supply, which came from the Welsh hills with a Ph 
value of about 5-6 to 5-9, was extremely active in 
corroding cast iron and steel pipes. At first the water 
was treated with chalk to quieten it, but that had 
little effect, although it was effective in protecting 
consumers against a slight risk of lead poisoning. 
Experiments were therefore tried with sodium silicate, 
but they were rather indeterminate, although it was 
found that the water could be rendered practically 
inoperative in cast iron and steel pipes if enough 
silicate of soda were added. A few experiments were 
carried out with soda ash, and they seemed to be 
promising, but it appeared that both soda ash and 
sodium silicate, whilst effective so far as preventing 
chemical action was concerned, were not effective 
in the case of bacterial action. For the moment he 
had gone back to lime treatment, which he thought 
would do as much as could be expected at a reasonable 
cost. 

Mr. Thistleton Dyer (Ministry of Health) said that 
in large undertakings like the Metropolitan Water 
Board, the supervision was of such a character that 
results could be obtained with chlorination, which 
perhaps were not to be expected in the smaller under- 
takings. Although, as the authors stated, chlorina- 
tion could be carried out before or after filtration, if 
it were done before filtration there was a danger that 
slight excess of chlorination might entirely ruin the 
slow sand filter by killing the growth. Moreover, 
with chlorination and a dirty water containing organic 
matter, there was a great deal more danger of taste 
and smell, and he had come to the conclusion that 
the proper thing to do was to clean the water first. 
As to the trend of future processes in connection with 
the purification of water, his view was that the expen- 
sive slow sand filter would have to go. Although 
storage was used as an extra purification where it 
had to be put in, the trend in smaller undertakings 
was not to put in storage, because of the expense, but 
to rely upon the rapid pressure filter. 

Mr. F. C. Temple spoke of his experiences in India 
Double filtration had been tried in Calcutta and Cawn- 
pore, but had failed in botin places, and the general 
tendency in India was to go in for efficient single 
filtration. With an uneducated population, the 
chlorination without filtration was almost hopeless, 
with the water carrying large quantities of organic 
matter, because uneducated people would not drink 
a water of which they did not understand the taste. 
One serious objection to rapid pressure filters of the 
enclosed type in a hot climate was that every now 








that, although 82-9 per cent. of the raw Thames river samples 


and then untreated water came through. The cause 





| 
| was not quite certain, but apparently it was due to 
| saga changes of temperature causing a movement 
away from the sand filter for brief spaces. 

Mr. A. J. Jenkins (Jersey) said that he had been 
| experimenting on a small scale with double filtration, 
and asked Sir Alexander to say what was the bacterial 
result of the increased rate of filtration. He had been 
forced to take up the matter of double filtration, 
because of considerable alge trouble. At first he 
dealt with it by the use of copper sulphate, but 
although that killed off one species of alge which was 
troublesome and gave a taste, he found that another 
had taken its place, and when, after increased diffi 
culty, he killed that off also, he found still another 
came into existence. It was harmless, and he was 
afraid to kill it because he did not know what he 
would get next. The bacterial results with double 
filtration alone were not suv good as he would like, 
and therefore he had come back to chlorination, using 
2} lb. of chlorine per million gallons, and that did all 
that was desired. 

Sir Alexander Houston, replying to the discussion, 
said that the universal experience was that by « 
judicious combination of lime and soda a “ quiet 
water, namely, one that would not attack iron and 
steel, could be obtained. Most people would agree 
that the disadvantages of storage were far out 
weighed by the advantages, and as regarded double 
filtration and increasing the effect of slow sand filter 
ing to, say, 5 gallons instead of the old rate of 2 gallons, 
preceded by a rapid filtration process, he did not 
think that the old London method of 2 gallons per 
square foot per hour could be improved upon in the 
ordinary way. The trouble was, however, the dange: 
of an excessive growth of alge in the reservoirs, aril 
that was one of the dominant factors in recommending 
the Metropolitan Water Board to adopt the double 
system of filtration. Although chlorination after 
filtration might be desirable, it could not always 
be done, because sending a chlorinated water fresh 
from the filter to the nearest consumer would hardly 
be permissible, although the consumers farthest off 
would be all right. That had been one of the diffi 
culties in London, and therefore in certain cases it 
had been necessary to treat the water with chlorine 
before filtration. 

Mr. H. E. Stilgoe, who also replied briefly, referred 
specially to what Mr. Dyer had said with regard to 
mechanical filters and the influence of the manu- 
facturers. 














The Sydney Steel Plant, Nova 
Scotia. 


THE eyes of industrial Canada are at present riveted 
on the reorganisation efforts of the Holt, Gundy in- 
terests, which have lately acquired the holdings of 
the Dominion Iron and Steel Company, Ltd., in Nova 
Scotia. Plans are now being formulated for placing 
this great steel industry on a sound profit-making 
basis, and it is stated that the proposals involve many 
changes in the big plant at Sydney—changes which 
will make for greater efficiency and which will aid in 
speeding up production. Visitors to the Sydney 
steel plant have always been impressed by the immen- 
sity of the works. The plant—various views of which 
are given herewith and on page 688—.is one and one-half 
miles long by a half mile wide, and, together with the 
coke plant, covers an area of 460 acres. The different 
departments are interconnected by no less than fifty 
miles of railway, and the traffic is so great upon the 
system that the rolling stock equipment, locomo- 
tives, &c., would be sufficient to operate 500 miles 
of trunk line. The system is connected to both the 
Canadian National Railway and the Sydney and 
Louisburg Railway. 

The cdke oven department is by no means the 
least interesting section of the works. There coal 
is made primarily into coke suitable for blast-furnace 
fuel, and the valuable by-products extracted. Coal 
is brought from the mines in the Glace Bay District, 
a distance of about 12 miles. The trains are pushed 
up the trestle and the coal is dumped into bins or 
pockets which extend for 1000ft. under the trestle. 
It is then carried by a system of belt conveyors to 
the coal washer. There it is ‘‘ washed,’ that is, slate 
and other impurities are removed. As the coal passes 
through the wash-boxes it is held in suspension by 
pulsating movements imparted to the water by com- 
pressed air, and the heavier matter sinks while the 
lighter coal floats and is carried on. After passing 
through the washer the coal is crushed to }in. size 
or less and excess water is allowed to drain off. 

After the coal has been thus prepared for coking 
it is carried by another system of belt conveyors and 
dumped into a huge bin which holds 2000 tons of 
coal. This bin is built above the coke oven batteries. 
The coal is fed from this bin into a coal “ larry,’ a 
ear which will hold just the correct amount, ten gross 
tons, of coal to charge an oven. It is self-propelled, 
and the operator runs the larry over the oven requir- 
ing to be filled, and the coal is dropped through the 
four charging holes from the bins on the larry into 
the oven. 

The oven itself is a long narrow box made of silica 
brick. It is 9ft. 10in. high by 37ft. long, 15}in. wide 





at the “pusher” side and 18}in. wide at the 
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‘quencher ”’ side, all inside dimensions. Each end 
of the oven is sealed by a door lined with fire-brick. 
The ovens are built in rows or batteries. In this par- 
ticular plant there are three batteries with sixty ovens 
to each battery. These ovens carbonise 2700 net 
tons of coal per day. Between each oven is a series 
of heating flues which are arranged so as uniformly 
to heat the entire sides of the oven. The temperature 
in these flues is very carefully regulated, the average 
temperature maintained being 2650 deg. Fah. With 
that temperature the coal in the oven will coke or 
bake in about eighteen hours. Under the influence 
of this high temperature, the volatile matter in the 
coal is driven off and all that remains is the fixed 
carbon and ash. 

After the coal has been charged into the coke oven, 


to make | ton of basic pig iron. As the bucket nears 
the top of the furnace it is automatically dumped, 
and the contents spilled into a hopper. From this 
hopper the materials are allowed to fall into the 
furnace through two large valves or “ bells.” The 
furnaces are 85ft. high, and the hearths vary from 15ft. 
to 17ft. in diameter. Hot air for combustion or blast 
is blown into the furnace through twelve water-cooled 
tuyeres. This air is preheated to about 1100 deg. 
Fah., and is blown in at about 11 lb. per square 
inch pressure. 

The molten iron is tapped off at intervals of four 
hours and run through troughs into brick-lined ladles 
holding 20 tons each. The slag is carried away and 
dumped over the slag heap, being afterwards recovered 
and utilised for railway ballast and aggregate for 
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ORE AND LIMESTONE UNLOADING PIER 


the top layer is levelled by a ram which is inserted 
through the top of the oven door, and then the four 
charging holes and oven doors are sealed up with clay 
to make them gas tight. The levelling ram is part 
of the coke pushing machine. When the coal is coked, 
the oven doors are removed and the coke is pushed 
out of the oven by the coke pusher. This is a large 
machine which travels on a special track on the narrow 
side of the ovens. The head of the ram just fits nicely 
into the oven, but does not touch the brickwork. 
The red hot coke is guided as it is being pushed from 
the oven, and falls into a ** quenching car.’’ As it 
falls the coke breaks up into lumps which average 
about 3in. square by 6in. long. 

The red hot coke is taken as quickly as possible 
in the quenching car to a rectangular brick tower, and 
10,000 gallons of water are sprayed on it from an 
elevated tank close by. After the water has drained 
away the quenching car is moved to a long pit with 
a sloping bottom, known as the coke wharf. The 
gates of the car are opened and the coke slides on to 
the wharf, where it is allowed to cool, and eventually 
is fed on to a belt conveyor which takes it to the coke 
screening station There the fine coke is screened 
out and the two kinds, furnace coke and fine coke 
are loaded into different hoppered cars. The furnace 
coke is then taken to the blast-furnaces, and the fine 
coke is re-screened, below one }in. being used for boiler 
fuel, while the sizes over one }fin. are sold for domestic 
coke. 

BLAST-FURNACE DEPARTMENT. 


The blast-furnace stocking bins run parallel with 
the furnaces and the stock yard. From these bins 
the raw material is either delivered directly to the 
kip car, and thence to the furnace top, or, if not 
needed there, to the stock yard for future use. Its 
delivery to the stock yard and, later its transfer from 
the stock yard back to the furnace bins, is con- 
trolled by three large travelling gantry cranes or 

Brown ”’ bridges, electrically driven. These bridges 
are about 350ft. long and the span of the tracks they 
travel on is 225ft. The maximum height of the stock 
piles is 45ft. Material is transferred by a large *‘ grab”’ 
which is capable of digging about 6 tons of ore from 
the pile at a time. The practice is to accumulate 
during the summer months, when transportation is 
most economical, an ample supply of ore and lime- 
stone for use during the months of the year when 
weather conditions are not so favourable. It is 
possible to stock 500,000 tons of ore and 300,000 tons 
of limestone in the blast-furnace stock yards. 

The blast-furnaces, of which there are six, are 
charged by means of skip buckets. There are two 
to each furnace, and they are carried in cars which 
operate in balance on an inclined runway or skipway 
as it is called. These buckets are loaded in turn in 
the case of ore and stone on a scale car which receives 
these materials from the stock bins overhead. The 
amounts of ore and limestone are carefully weighed 
so that the furnace will be charged in proportion 
to the coke, so much of each to one bucket of coke 
making up one “round.’”’ About 2350 lb. of coke, 
1650 Ib. of limestone and 4000 lb. of ore are required: 


concrete. The iron is transported either directly to 
the steel furnaces or else to the pig machine, where it 
is poured on to an endless chain of steel moulds, codled, 
and dumped into railway cars in the form of pigs. 

An important part of the blast-furnace equipment 
is the blowing apparatus. The blowing engines which 
compress the air to about 12 Ib. square inch pressure 
are of both the turbine and reciprocating type. There 
are five of the latter, and each of them will 
compress 32,000 cubie feet of air per minute. These 
engines are of the vertical type and stand 50ft. high 
above the ground. The air cylinders are 100in. in 





INTERIOR OF 


diameter. The hot-blast stoves are about 21ft. 
diameter by from 85ft. to 95ft. high. 

The gas employed for the heating up process is 
piped from the furnace top, through ** dust-catchers ”’ 
to gas burners at the foot of the stoves. This gas 
contains about 30 per cent. carbon monoxide, burns 
with a light almost invisible flame, and contains about 
100 B.Th.U. per cubie foot. About 40 per cent. 
of the off gases are burnt at the stoves. The remainder 
is piped to boilers and used for generating steam. 
Sufficient steam is obtained for the blowing equip- 
ment and all furnace auxiliaries, and also for operating 
the main electrical power plant. This plant has a 
generating capacity at the present time of 8500 kW. 
Large quantities of salt water are used for cooling 
and condensing purposes, and there is a pump-house 
on the harbour side near the blast-furnaces which 





contains five centrifugal pumps having a combined 
capacity of 70,000,000 gallons per day. 
OPEN-HEARTH STEEL DEPARTMENT. 
When the ladles have received their complement 


of molten iron at the blast-furnaces, they are shunted 
in specially constructed cars to the steel furnaces, 


The iron is poured directly into one of these furnaces, 


or else into a mixer, with a capacity of 300 tons, ir 
which variations in analysis are corrected. 

The steel furnaces, of which there are twelve, ten 
being of 50 tons capacity, and two of 100 tons capacity 
each, are all of the tilting type. The hot metal from 
the blast-furnaces is poured into the furnace from a 
ladle, which is tilted by a charging machine through 
a spout on the * charging” side. Cold stock, such 
as scrap iron, limestone, &c., is charged through the 
furnace doors in the following manner. The scrap, 
&c., is loaded into narrow steel boxes which hold about 
1000 lb. each, and are carried on special cars. A 
locomotive shunts these cars in front of the furnace 
to be charged. The charging machine then comes 
along, thrusts a long ram into a pocket on the box, 
lifts the latter clear of the car, and passes it through 
the furnace door. The ram is then revolved, and 
with it the box, so that the contents are spilled into 
the furnace. 

After the bath of metal has been worked down to 
the required analysis, which usually takes about 
ten hours, the furnace is tilted and the steel poured 
into a ladle holding 50 tons. The slag from these 
furnaces contains practically all the phosphorus that 
was in the original ore. This imparts valuable fer 
tilising qualities to the slag, which, when ground up 
into very fine powder, is bagged and sold as * Sydney 
Basic Slag,’ a product of the Cross Fertiliser Com 
pany. Producer gas is used for fuel, the gas pro 
ducers being arranged in batteries near the furnaces. 
It has a calorific value of about 150 B.Th.U. per cubic 
foot. 

After the furnace has been tapped the ladle, which 
is hung from an overhead crane of 75 tons capacity, 
is hoisted and moved into position to teem the heat. 
There is a 2in. hole in the bottom of the ladle through 
which the steel is allowed to run into the ingot moulds, 
which are of cast iron and vary in size. Some are 
for standard ingots weighing 4} tons each, which 
are sent to the rolling. mills, but large ingots up to 
20 tons each are made for large forgings and are sent 
to the New Glasgow plant to be operated on. The 
ingots are carried on separate narrow gauge buggies 
and are ** 
stripping usually being effected about forty minutes 


stripped ” AS SOOTL AS they are cool enough, 


after pourmg. 
BLOOMING MILL. 
The ingots are next put into soaking pits Phere 
are five soaking pit furnaces, each having four holes 
or pits. Coke oven gas, or, if needs be, produce was, 








POWER - HOUSE 


is used for heating. Each hole holds four ingots, 
and they are ‘‘ soaked *’ about two hours with regular 
alternations of heating and soaking periods. The 
covers are rolled back and forth by hydraulic cylin- 
ders. A “stiff leg’’ or telescopic overhead crane 
handles the ingots to and from the pits. When the 
ingot is ready for rolling, the stiff leg is lowered so 
that the tongs on the end of it may be made to grasp 
the ingot which is then hoisted clear of the pit and 
placed in an electric buggy. The latter is controlled 
from a near-by pulpit and the ingot is taken and 
automatically dumped out of the buggy on to a live 
roller table, on whith it is carried to the blooming 
mill rolls. The mill is driven by a steam engine which 
can develop about 7250 horse-power. The exhaust 
steam is used for generating electricity in a power- 
house close by. This power plant has a capacity of 
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7000 kW., and with that at the blast-furnace plant 
the combined electrical generating capacity is 15,500 
kW. After leaving the blooming mill rolls, the bloom 
is carried by roller table to large electrically driven 
‘guillotine ’’ shears, where the rough ends are cut 
off and the blooms themselves are then cut to required 
length for outside shipment or else dispatched to the 
rail mill or billet mill. 


BiLLeT MILL. 


The billet mill is situated quite close to the shears. 
The bloom is about 5in. square as it enters the first 
roll and it leaves the last roll l}in. square. A steam 
‘flying’? shear cuts the billets into 30ft. lengths 
automatically and while in motion. The billets are 
then gathered on a bed to cool and taken away in 
special cars to the rod and bar mills for still further 
reduction. The motive power for driving this mill 
is an electric motor, the largest, it is said, in Canada. 
It will develop up to 10,000 H.P. 


Rar MIL. 


The rail mill is 320ft. away from the shears, and 
the blooms, generally about 8in. square and 16ft. 
long, are taken to this mill by a roller table, after 
having been passed through a reheating furnace. 
lhis furnace is fired by coke oven gaseand is of the 
continuous type, that is, the blooms lie in the furnace 
as a solid bed, and the charging of one cold bloom 
automatically discharges a hot one at the other end. 
The rail mill has three sets of rolls arranged abreast. 
rhe first two sets, known as the roughing and inter 
mediate, consists of three rolls each, and the third or 
finishing has but two rolls. <A large electric motor 
of 7500 maximum horse-power drives this mill. The 
bloom is mechanically transferred from one shaping 
pass to another, so that, like the previous mills, there 
is no manual labour in the rolling proper whatever. 
When the rail leaves the finishing rolls it is sawn into 
lengths while still hot, and after being stamped and 

cambered ” Is put on beds to cool. 

Each rail is stamped in the process of manufacture 
so that identification is possible. After the rails 
have cooled, they are taken to the finishing depart 
ment, where the ends are drilled and any slight kinks 
removed in straightening presses. The finished rails 
are then given a final inspection before shipping. 


Bar MILL 


The bar mill rolls | fin. square billets after reheating 
in @ continuous furnace into miscellaneous small 
shapes such as squares, rounds, flats, &c. It is a 
Skilled men catch the bar as 
it is delivered from one set of rolls and feed it into 
the next set. 


semi-continuous mill. 


Upon leaving the finishing roll the 
bar is either fed on to a cooling bed, 360ft. long, o1 
else is coiled up into 300 1b. bundles and carried by 
conveyor to the bundling sheds, from whence it is 
shipped. The straight bars are sheared into desired 
lengths and shipped or stocked as required. The 
maximum output is 500 tons per day. The mill is 
driven by two steam engines, one for the roughing 
and one for the finishing trains, the exhaust from 
both being also used for generating electric ity. 


Rop Mii. 


The rod mill is a continuous mill. The product, 
chiefly round rods nearly a jin. diameter, is rolled 
directly from Ijin. square billets, and coiled into 
bundles. The billets are heated in a furnace similar 
to that at the bar mill. There are fourteen stands of 
rolls, six in the roughing and eight in the finishing 
with a steam flying shear in between to cut off rough 
ends. The rod is travelling at a speed of 30 miles 
per hour as it leaves the last roll, and is automatically 
coiled, red hot and glowing. on spools driven from 
the engine. Each coil as it is finished is slid, still 
red hot, upon an inclined endless conveyor which 
carries the coils to a cooling conveyor and then to 
the bundling sheds. ' 

These coils are then shipped or else carried — by 
another endless conveyor to the wire mill. This 
conveyor is about 550ft. long and runs in a concrete 
tunnel. The rod mill is driven by a condensing steam 
engine of about 2700 H.P., the roughing train being 
gear-driven and the finishing belt driven by huge 
leather belts 48in. wide. This mill produces on the 
average 330 tons per day. 


Wire AND Natit MILLs. 


When the bundles are gathered from the other 
end of the conveyor in the wire mill they are given a 
* pickling *’ to remove the hard thin skin of a mill 
scale and rust adhering to the rods. A thin coating 
of lime is also given to facilitate drawing. After pass- 
ing through the various baths of weak sulphuric acid, 
water and limewater, the bundles are mounted upon 
trucks and put through a ‘‘ Baker oven,’ where they 
are thoroughly dried. An electric tractor hauls the 
trucks to the wire benches, and the bundles or coils 
are placed upon reels for feeding the wire-drawing 
blocks, of which there are from eleven to twenty-four 
toabench. The wire is drawn cold, and after several 
drawings it is annealed. The annealing furnaces, 
of which there are six, are of “ pot” type, and are 
coal-fired. An overhead electric crane handles the 
bundles which are placed upon a mandrel or core and 
lowered into the furnace. 

The capacity of this mill is 200 tons per day. Wire 
is produced in all gauges down to No. 20. Some of 





the wire is shipped without further processing. The 
remainder is delivered to the galvanising department 
and the nail mill. 


Wire GALVANISING DEPARTMENT. 

There are two units in the galvanising department, 
and they have a combined maximum capacity of 
120 tons per day. Coils of wire are placed upon feeding 
reels at one end of the unit, the wire in each coil being 
fastened to the other by the operator. At the other 
end, about 200ft. away, there are thirty power-driven 
reels. The wire is pulled by these reels first through 
a bath of molten lead, which anneals it, then it is 
thoroughly cleansed in hydrochloric acid baths and 
water, and finally passed through a bath of molten 
spelter. Thirty wires can be passed through a unit 
at one time. Quite a large proportion of the gal- 
vanised wire output is made into barbed wire at 
Sydney. There are thirty barbing machines in the 
nail mill. Several varieties of barbed wire, differing in 
gauge, number of points and spacing, twists, &c., 
are made. The barbed wire machine makes this 
product and reels it all mechanically. 

The nail mill is a very large one. In it every type 
of wire nail is made: fine nails, roofing nails, tram 
nails, spikes, staples, tenter hooks, &c. The nail 
machines, of which there are upwards of ninety, are 
all powerdriven, and the small nails are quite naturally 
made at a higher rate than the large ones. This mill 
has a capacity of 90 tons of nails per day. 








Incorporated Municipal Electrical 


Association. 
No. II. (Conclusion).* 


We conclude below our account of the proceedings 
at the thirty-third annual conference of the Incor- 
porated Municipal Electrical Association, which was 
held at Bath from June llth to 16th. 


Two papers dealing with distribution a matter 
which is more and more being recognised as the most 
important now facing supply engineers throughout the 
country, seeing that generation will eventually come 
within the complete control of the Central Electricity 
Board. were read on Wednesday, June 13th. One 
was by Mr. L. Romero, of Salford, who dealt with the 
distribution of electricity in cities and towns, and the 
other by Mr. H. F. G. Woods, of Torquay, who dis- 
cussed distribution in rural districts. 

Mr. Romero urged the need for standardisation as 
far as possible in general lay-out, sizes and types of 
cable and size of transformers and sub-stations, and 
arrangement of sub-station switchgear, indicating at 
the same time the principal points to be considered in 
the design and operation of a city distribution system. 
Mr. Woods based his paper largely upon the rural 
electrification work that he is carrying out in the 
neighbourhood of Torquay, and, as a matter of fact, 
the discussion upon the two papers, which were taken 
together, was largely upon Mr. Woods’ paper, perhaps 
for the reason that the municipal supply authorities 
of the country have been showing great eagerness in 
recent years to acquire statutory powers to supply 
energy over the large rural areas contiguous to their 
urban areas. The paper showed, however, that, at 
any rate in the early years of rural supplies, there was 
not likely to be anything in the way of substantial 
profits, although with care in design and installation, 
these undertakings showed signs of paying their way 
within a matter of three years. 

The outstanding contribution to the discussion was 
by Mr. T. P. Wilmshurst, for many years Chief Elec 
trical Engineer to the Derby Corporation, but now an 
Electricity Commissioner, who has been paying a 
great deal of attention, recently, to the question of 
rural electrification and is able to state, from personal 
knowledge, that the rural communities are clamouring 
for electricity. In Sweden, since the war, 40 per cent. 
of the homesteads and 60 per cent. of the farms in the 
agricultural areas had, he said, been given a supply 
of electricity, and yet the population was only 35 to 
the square mile, as against 115 to the square mile in 
the rural areas of England. Surely, therefore, he 
urged, there should be good prospects for success in 
this country, since the rural supplies in Sweden were 
profitable. In connection with the contribution of the 
Electricity Commissioners to this problem, Mr. 
Wilmshurst referred to the setting up of a Committee 
consisting of members of Parliament for rural areas, 
representatives of the Ministry of Agriculture, of 
the I.M.E.A., the power companies, the Rural Indus- 
tries Bureau, the Farmers’ Union, and others. The 
Committee would report next month, and he recom- 
mended everybody interested to obtain a copy of its 
report, which contained some very valuable and 
stimulating suggestions. Then, continued Mr. Wilms- 
hurst, the Commissioners had revised the overhead 
line regulations in a manner which would reduce the 
cost of construction by something like 25 or 30 per 
cent., and, finally, there had been conferences with the 
Post Office which had resulted in the Postmaster- 
General agreeing to some important relaxations of his 
guarding requirements and clearances as between his 
circuits and power circuits. In addition to that, the 
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Postmaster-General had agreed to forego the right 
he now had, when a power line was put up after a 
Post Office line, of compelling the power authority 
to bear the cost of guarding the telephone wire. Mr. 
Wilmshurst also stated that rural supplies, except in 
the poorest areas, should be self-supporting in three 
years, and expressed the view of the Commissioners 
that services should be run free of charge. 

A matter of some interest, raised by some other 
speakers, was the possibility of tapping off the Central 
Electricity Board’s main transmission system. It 
was pointed out that it was made clear at the Engi- 
neering Conference held in connection with the Institu- 
tion of Civil Engineers’ Charter Centenary, that the 
Board would not consider anything less than 10,000 
kW when tapping from the 132,000-volt lines, and 
calculations had shown that that would cost £40,000. 
There was, however, more than one district in the 
country where the Board’s 33,000-volt lines would 
travel along the identical routes traversed by local 
distribution systems, and the Board was asked for an 
expression of opinion as to the possibility of tapping 
its 33,000-volt lines to avoid duplication. 

Another matter of importance discussed was the 
question of the change-over from direct to alternating 
current supply for distribution purposes, and whether 
it would be justifiable to make a complete change-over 
at once instead of developing new supplies by alter 
nating current and gradually converting the old 
direct -current circuits. Calculations, it was explained, 
had shown that it would cost from £6 to £7 per con 
sumer to make the change, and, in even such a small 
place as Worthing, that would involve an expenditure 
of £40,000. Another problem for the Central Elec 
tricity Board and the Commissioners was that quite 
a number of the smaller power stations in the country 
were now working to their full capacity and had been 
compelled practically to hold up development for the 
reasons that they were not likely to be allowed to 
extend stations, and, in the meantime, could not 
obtain a supply from the grid. For that reason the 
Board was urged to hasten to begin to supply energy. 

The facts that use of reinforced concrete poles for 
local distribution purposes was increasing and that 
such poles allowed longer spans to be used by reason 
of their greater strength, thus reducing the total 
capital expenditure on a line using them, were drawn 
attention to. The information was given that in 
Germany, notwithstanding her vast forests, there are 
100,000 reinforced concrete poles in use and that in 
France there are over 500,000. The inference was 
that the regulations in this country regarding rein 
forced concrete poles which, by the way, are now 
under consideration were too stringent As they 
stood they provided for a factor of safety of 34 based 
on the yield point and not, as was urged, on the ulti 
mate strength, and that was in addition to the factor 
of safety for ice loading. Mr. F. Swarbrick, of Basing 
stoke, who raised this question, lamented that, in a 
country like this with practically no native timber 
suitable for poles, a potential industry using unskilled 
labour, British cement end British steel, was unable 
to begin its existence because of adverse regulations 

Naturally, also the recently revised overhead line 
regulations of the Commissioners were mentioned 
It was made clear that, although they were accepted 
as a step in the right direction, the Commissioners 
could be in no doubt that those supply engineers, 
who were very active in developing rural supplies, 
were far from satisfied that the revision went as fat 
as it could with safety. At the I.M.E.A. Convention, 
as also at the meeting of the Overhead Lines Associa 
tion, the Commissioners had been made aware that 
an agitation for still further revisions would not long 
be delayed. 

On Thursday, June l4th, two papers were read on 
domestic electrification, and the sale of electricity, 
by Messrs. J. L. Carr and J. D. Peattie, on the one 
hand, and by Lieut.-Col. W. A. Vignoles—-Directon 
of the British Electrical Development Association 
on the other. The discussion on these two papers was 
held in conjunction with the Electrical Association 
for Women, and many interesting points of a non 
technical character were brought out. Among those 
who took part in the discussion was Dr. 8S. Z. de 
Ferranti, who urged that municipal committees should 
make it a condition that their engineers should live in 
all-electric houses ; indeed, he said that it would pay 
the undertakings to equip the homes of their chief, 
second and even third engineers so that they might 
obtain first-hand knowledge of the apparatus which 
they were offering to their consumers. 

One other detail discussed may be mentioned, and 
that was the price of British-made electric lamps. It 
was complained, and not for the first time, that 
British-made lamps were too expensive, and the 
point was made that, in the case of small properties 
wired by municipal authorities for four or five lamps, 
the tenants were too poor to pay the high price asked 
for British-made lamps and therefore either used only 
one or two lamps, which necessarily reduced the 
revenue of the undertaking, or bought cheap foreign 
lamps which gave such dissatisfaction that the tenants 
give up the use of electricity altogether. The Asso- 
ciation had already brought the matter to the notice 
of the Electric Lamp Manufacturers’ Association. 

At the annual general meeting on Friday, June 
15th, Mr. A. Nichols Moore (Newport, Mon.) was 
elected President, and Mr. J. K. Brydges (East- 





bourne) Vice-President for the forthcoming year, 
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Metal Rectifiers. 


In a series of articles appearing in THe ENGINEER 
between July and September of 1925, we described all 
the rectifiers that were known to us at that time, including 
small rectifiers for charging wireless batteries and those 
that are suitable for rectifying alternating current on a 
large scale. Subsequently, we published a short abstract 
of a paper by Messrs. Grondahl and Geiger, read before the 
American Institute of Electrical Engineers, describ- 
ing a new electronic rectifier consisting of a copper disc 
with a layer of copper oxide formed upon it and assembled 
on an insulated bolt with a lead washer in contact with it. 

Possibly many did not realise that this simple form of 
rectifier was of real practical value, and that it was 
being put on the market. For some little time, however, 
these rectifiers have been made by the Westinghouse Brake 

















Fic. 1—L.T. RECTIFIER 


and Saxby Signal Company, Ltd., of York-road, King’s 
Cross, for wireless and other purposes. Although rectifiers 
with small outputs are at present receiving most attention, 
it is interesting to note that they are being made for outputs 
as high as 3 kilowatts, and since the efficiency is about 
60 per cent., it would appear that they can successfully 
compete with small motor The simplicity 
of the device of course, a great advantage. While 
other rectifiers involve the use of commutators, vibrating 
reeds, messy electrolytes or delicate glass valves, this new 
rectifier consists of nothing more than metal dises assembled 
on a spindle and, needless to say, there is practically 
nothing to get out of order. The only precaution that 
has to be taken would appear to be to avoid overloading, 
which, incidentally, is not good for any type of rectifier. 
Already this new device has been put to many uses. 
That certain electrical apparatus can be made to work 
more efficiently with direct current than with alternat- 


ing current, of course, an established fact. Direct- 
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Fic. 2--H.T. RECTIFIER 


current relays, for example, are more sensitive than those 
operated with alternating current. For the operation of 
protective gear involving the use of pilot wires, direct 
current is distinctly preferable, and there is no doubt 
that in the near future this simple form of rectifier will 
be employed in this connection. 

in the wireless field these metal rectifiers have already 
made considerable headway. Trickle chargers and chargers 
for high-tension batteries have been designed, and many 
of them are now in every-day use. Another interesting 
development is the incorporation of these rectifiers in 
te, so that the filament current, the plate voltage 
and even the grid bias may be taken direct from the alter- 
nating current mains. A transformer in the set has several 
econdary windings, so that the requisite voltages can be 
obtained, and supplied through rectifiers to the filaments, 
and the plate and grid circuits. 

Rectifier units are now available that can be connected 
to existing transformers for the purpose of trickle charging 
low-tension accumulators, and also for charging high- 
tension batteries. The low-tension trickle charging units 
are designed for an alternating-current input pressure of 


wireless s 








8-97 volts, and give a maximum direct current of -5 
ampére at 6-7-5 volts. Another unit suitable for charg- 
ing low-tension batteries more rapidly gives | ampére 
at the same input and output pressures, whilst the high- 
tension unit is designed for an input pressure of 200-250 
volts and an output of 180-200 volts at 100 milliamp5res. 
The low-tension trickle charging rectifier unit is shown in 
Fig. 1 and the high-tension unit in Fig. 2. All these 
rectifiers give full-wave rectification, and, as shown in the 
illustrations, they are assembled in ventilated metal 
cases with input and output terminals. The high-tension 
units may either be used for charging accumulators or 
may be incorporated in battery eliminators. For charging 
high-tension batteries it is not essential to employ a trans- 
former. A resistance may used instead and a milli- 
amp*re meter should be inserted the direct-current 
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Fic. 3-1 kW RECTIFIER 


circuit in order to ensure that the charging rate does not 
exceed 100 milliampéres. Used in conjunction with any 
of the recognised smnoothing circuits, the rectifier shown in 
Fig. 2 forms an efficient battery eliminator, and, on 
account of its low resistance, provides a more constant 
voltage than eliminators involving the of valves. 
Only one of these rectifiers is needed to full-wave 
rectification, and no centre tapping is required on the 
transformer, which is always essential when using the 
rectifier as an eliminator in order to isolate it from 
mains. The transformer should be designed to give any 
pressure up to 250 volts on the secondary side, according 
to requirements, and should, of course, have a primary 
winding suitable for the particular voltage and frequency 
of the supply. 

As we have said, these rectifiers have many applications. 
They are being employed, for instance, for the purpose of 
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Fic. 4 CHARGING CONNECTIONS 


producing the high-tension direct-current supply for the 
plates of transmitting valves, and Fig. 3 shows an equip- 
ment of this description. The direct-current pressure in 
this instance is 1000 volts, and the current output 
1 ampére, so that the capacity of the apparatus is | kilo- 
watt. The transformer, together with the rectifying units, 
are enclosed in the metal case to bé seen on the left. 
Cooling fins assembled together with the copper and discs 


serve as radiators and get rid of the heat due to the 
losses 
Metal rectifiers are made for charging batteries of 


fair size, and a diagram of one of these equipments is 
shown in Fig. 4, where it will be seen that, to obtain full- 
wave rectification, four rectifiers are connected in bridge 
formation, and that a variable reactance in the secondary 
circuit of the transformer to vary the output. 
Standard rectifiers of this type are made for alternating- 
current supply pressures up to 600 volts and for direct- 
current outputs of 0-3-2 amp‘res or 0-4 to 3 ampéres at 
110~-114 volts and for 0-5 to 6 amp+res at 55-57 volts. 

High resistance direct-current voltmeters may be used 


serves 


the | 





to measure low alternating-current voltages simply by 
connecting small rectifying units between the alternating 


current supply and the instrument. Another interesting 
application of the rectifying unit is in connection with the 
measurement of small alternating currents superimposed 
upon heavy direct currents in the rails of electric traction 
systems for signalling purposes. Not infrequently the 
rails carry a direct current of as much as 1000 amp‘res 
and only | amp)re of alternating current or less. In the 








Fic. 5--RAIL CURRENT TESTING SET 


| 
| past the measurement of the alternating current without 
interrupting the direct-current circuit has not an 
easy matter, but by using a two-part transformer and a 
direct-current instrument with a rectifier in the circuit, 
as shown in Fig. 5, the measurement of the small alternat 
ing current presents no difficulty. Obviously, the small 
alternating current will induce a voltage in the transformer 
and by rectification it may be read on a high-resistance 
instrument. For exciting small alternators, these rectifiers 
might also be used instead of the exciter. 

Many applications of rectifiers 
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Fic.6 MOTOR CONTROL SYSTEM 


might be mentioned, but it must suffice to atten 
tion to the arrangement shown in Fig. 6, 
a scheme for starting one or the other of two motors from 
a distance with only two As rectifiers act 
as perfect non-return valves, it is obvious that if they are 
connected in the circuits of motors, as shown, when the 
will run, whilst the 


when the line B is 


shows 


wires. these 


line A is made positive the motor C 
motor D will remain stationary but 
made positive, the motor D will come into operation whilst 
the other motor C will come to rest. 











A New Level-Luffing Crane. 


We recently had an opportunity of inspecting at work 
a new type of level-luffing crane made by Joseph Booth 
and Brothers, Ltd., of Rodley, near Leeds. This crane, 
which has been built for the St. George’s Wharf and Trans 
port Company, Ltd., of London, and is illustrated in the 
accompanying engravings, is the subject of a patent. 

It is capable of lifting 3 tons at a radius of 27ft. 6in. 
and 1} ton at a maximum radius of 55ft., but the crane 
is also designed to be stable with the larger load held out 
at a radius of 55ft. without the use of clips or girders. This 
precaution has been adopted as the luffing action is so 
fast and smooth that it was feared that there might be 
a liability for the crane man inadvertently to run out a 
heavy load beyond an intermediate radius, although it is 
impossible for the luffing motion to overrun entirely, as 
will be described later. Such a 100 per cent. overload 
stability is not, of course, abnormal in this type of crane, 
in order to provide for the shock of suddenly arresting 
a rapidly descending load; but the makers have gone 
beyond this to a tipping load of 4 tons at 50ft. radius, 
on account of the narrow gauge of the rails on which the 
erane runs. The gauge of these rails is 6ft. 9jin. 

The outstanding feature of the crane is, however, the 
very simple mechanism used to insure the horizontal travel 
of the load as it is luffed in or out. This arrangement 
involves the use of only one pulley over and above what 
would be required on a simple jib crane, so that there is 
very little additional flexure of the hoisting rope, and 
its life should naturally be longer than it would be if it 
had to go round more pulleys 

The pulley just referred to is mounted on the end of 
what might be described as a compensating arm, which 
extends towards the rear of the crane, as is plainly shown 
in the engravings. This arm is pivoted at its lower 
end to the framework of the crane winch. The hoisting 
rope leads directly from the winch barrel over this pulley 
and over the jib-head pulley to the hook. In order to 
effect level lufting it is, of course, necessary to take in rope 
as the jib is lowered to increase the radius, and that action 
is effected as follows :—To the compensating arm is pivoted 
a link frame, the other end of which is pivoted on the centre 





line of the main jib at a point below the pivot on which 
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the latter rotates. The action will be readily understood 
by reference to the accompanying sketch, which shows 
the’ relative positions taken up by the main jib, and what 
we have called the compensating arm and also the link 
frame connecting the two, maximum and minimum radii 
positions being shown by full and broken lines respectively. 
The pivot A at the lower end of the arm being 
fixed to the winch frame, does not move, but when the 
main jib is raised so as to decrease the radius, the 
arm is pulled by the link frame towards the main jib, simply 
rocking on its pivot. The pivot point B of the link frame, 
however, does not remain stationary since it moves with 
the main jib, and at the extreme range of its movement, 
t.e., when minimum radius of the main jib is reached, it 
will be in the position shown at B,. It will have been 
understood by what has been said that both the main jib 
and the arm are constrained to move absolutely in unison, 
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SKETCH OF LEVEL-LUFFING ARRANGEMENTS 


and by a proper proportioning of the several members of 
the link frame, and a proper arrangement of the pivot 
points, the crane hook is forced to travel horizontally. 

In order to observe the exactitude of horizontal travel 
brought about by this arrangement, we asked the operator 
to lift a load just off the ground at the maximum radius 
and to luff it in to the minimum of 12ft. 6in. The yard 
appeared to the eye to be flat and level, and there was 
no visible difference in the “‘ daylight ’’ under the load 
throughout the movement. 

The actual luffing of the jib is effected in a rather un- 
usual manner, and does not involve the use of any ropes— 
there is, in fact, only one rope throughout the whole crane, 
At the back of the crane there is a transverse shaft on 
which there are mounted two large toothed wheels, that 
are driven by pinions on a countershaft. Each wheel 
has a crank pin near the periphery, which is connected 
with the heel of the jib bya connecting-rod. It isobvious 
that the rotation of the crank wheels will have the effect 
of luffing the jib in or out, and that, should the attendant 
carelessly forget to stop the luffing motor, the only effect 
would be to swing the jib in and out over the dead centres 
of the cranks. 

The jibis heavily counterweighted at the heel, and is in 
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equilibrium in all positions. The general equilibrium 
of the whole system may be gauged by the fact that a load 
can be hoisted with the luffing gear quite free, and there 
is then no tendency for the jib to move in or out. 

It is unnecessary to enlarge upon the constructional 
details of the crane in general, as they are of orthodox 
design, but it is noteworthy that we observed very little 
whip or jerk even when the various movements were 
operated most abruptly. 

There are four motors on the crane. One of 25 horse- 
power for hoisting, and three of 5 horse-power each for 
luffing, slewing and travelling. There are two gears in the 
drive for the hoisting winch, giving speeds of 75ft. per 
minute for a 3-ton load and 150ft. per minute for a 1}-ton 
load. Slewing can be effected at the rate of 1} revolutions 
per minute, the luffing speed is 150ft. per minute, and 
the travelling speed 50ft. per minute. Some tests carried 
out at the maker’s works showed that the maximum 
demand on the hoisting motor was at the rate of 21 kW, 
when 1} ton was raised at a speed of 148ft. per minute, 
while with the slow gear 3 tons was lifted with 20 kW. 
The luffing motor never required more than 3 kW. 








The Brussels Classification. 
By 8. C. BRADFORD, D.Sc., Science Library, 8. Kensington. 


THE free information service at the Science Library was 
described on page 176 of the current volume of Tue 
ENGINEER, when it was shown that, although the total 
output of scientific and technical literature is much greater 
than can be indexed by a single organisation, the adoption 
of astandard classification makes it possible to amalgamate 
the bibliographical work published by a number of under- 
takings into a single cumulative index, of which the scope 
increases with the number of institutions which are willing 
to sink minor differences of opinion and work together 
for the common good. In this way a very extensive 
Subject-Matter Index to books and articles in periodicals, 
covering all branches of pure and applied science, and 
comprising more than a million entries, has been built up 
at the Science Library. The Index is still in process of 
arrangement, but is now available for consultation at the 
Library, or free information is supplied by post so far as 
the current work permits. It is hoped that this Index 
will be the means of helping scientific workers, and those 
engaged in technical investigations, to save some time 
that might otherwise be wasted in the useless repetition 
of previous work. 

The standard classification that has been adopted as 
the basis of this great scheme is the Brussels extension of 
the Dewey Decimal Classification. This Classification is, 
ohwever, very much more than a mere extension of the 
Dewey Classification. In a second article, on page 357 
of THE ENGINEER, the reasons for the choice were explained 
so far as it was possible to condense them into a short 
paper. There it was pointed out that the literature of a 
given subject is a collection of things, each one of which 
may be represented symbolically by 2, m, n, p, . . 
where x, denotes a conception defined by a restrictec 
set of attributes, and m,, n,, p,, &c., are attributes which 
specify different points of view or kinds of literature. 
The principle of the Brussels Classification is that a 
separate class is not made for each of the things 2, m, n, 
Pp, . .., but that as many as possible of the attributes 
My, %,, P,. &ec., that are common to a number of things 
are classified in separate tables, so that the main classi- 
fication of subjects, denoted by 2, is reduced to its 
smallest limit. By adopting this logical basis, it is 
possible to restrict the Brussels Classification to a single 
volume, and yet to make it so extensive that, if every 
possible aspect of every subject it includes were specified, 
the classification would occupy many hundreds of volumes. 

The Brussels Classification, therefore, comprises a com- 
prehensive main classification of subjects, together with 
various auxiliary tables of subdivisions that are common 





to a number of classes, with the addition of certain signs 
that are used for combining the main classes 80 as to express 
more accurately the exact subject of a paper or book. 

For the purpose of simplifying the work of classification 
and of dealing with the cards, it is generally agreed that 
each class must be denoted by a symbol, and that, from 
every point of view, the simplest symbol for this purpose 


is a decimal number. This was the principle of the Dewey 
Decimal Classification, first developed in 1871. Dewey's 
scheme comprises two parts—e classification in which more 
or less logically arranged subdivisions of knowledge are 
given separate arbitrary decimal numbers, and an alpha 
betical index of subjects, regarded by Dewey as the more 
important feature of the system, to indicate the respective 
numbers of the subdivisions. The index aims at giving 
similar or synonymous words and the same words in 
different connections, so that any person of intelligence 
can scarcely fail to get the right number. In this scheme, 
the whole knowledge is represented by unity, and divided 
into ten main divisions. The first, comprising all numbers 
between 0-0 and 0-1, is assigned to works dealing with 
general subjects, such as encyclopedias, bibliographies, 
&c., and those that cannot be allocated to the nine more 
definite subdivisions that follow. These are :— 


0-1 Philosophy. 

0-2 Religion. 

0-3 Social Sciences, Law. 

0-4 Philology, Languages. 

0-5 Pure Science. 

0-6 Applied Science. 

0-7 Fine Arts. 

0-8 Literature. 

0-9 History, Geography, Biography. 


of 
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subdivided, 
further 
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obtained as desired. 


these main groups again 
another decimal place, and 
these secondary and succeeding 
Thus 

0-5 Pure Science. 

0-53 Physics. 

0-531 Mechanics. 

00-5315 Gravity, Ballistics. 
0-53157 Internal Ballistics 
Projectiles. 


is 


and the Energy of 


In practice the initial decimal point is omitted, and 
others are intercalated to assist the memory or aid 
the eye. Thus, catalogue titles, or abstracts, of books, 
pamphlets, monographs, papers, notes, &c., dealing with 
internal ballistics are mounted on cards of uniform size 
and filed under the number 531-57. The student who 
requires to know what has been recorded on this subject, 
having ascertained the number from the alphabetical 
index to the subject-classification, can, by looking at the 
ecards bearing this number, gain access immediately to 
all the information desired that has been rendered 
available. 

The advantages of this system are :—(1) Its simplicity, 
the order of filing is merely that of the decimal numbers, 
so that sorting of cards is mechanical; (2) each subject 
is represented by a single decimal number occupying 4 
definite position in numerical sequence and independent 
of the language in which the conception is expressed ; 
(3) nine further subdivisions can be obtained as desired 
by the addition of one more figure, and these new sub- 
divisions can be inserted between two previously estab- 
lished divisions without disturbing their numerical order ; 
and (4) the number representing a given conception can 
be ascertained from the alphabetical index without con- 
sulting the classification. 

Dewey’s classification contains also the germ of the 
idea, which was developed afterwards by the Brussels 
International Institute of Bibliography, and converted 
his classification into a powerful instrument of biblio- 
graphy. There are certain general groups, into which 
bibliographical material may be divided, that are inde- 
pendent of subject, or common to a large number of 
conceptions. Thus, at the head of each of the main sub- 
divisions—e.g., of 5, Pure Science—there is a section 
ol 
02 
03 
04 


Philosophy, Theories. 
Compends, Text-books. 
Dictionaries, Encyclopedias. 
Essays, Lectures, Addresses. 

05 Periodicals. 

06 Societies, Transactions. 

07 Education, Methods of Teaching. 
08 Collected Works. 

09 History. 


Such subdivisions relate to the form or purpose of the 
work. For example, the ‘ Proceedings *’ of the Physical 
Society would be numbered 53-06. Again, under Geology, 
55, there is a section, 554 to 559, to be subdivided by 
countries like Geography, 94 to 99. Altogether, a good 
many examples occur of the application of such an idea, 
but the classification, as published in 1876, was suitable 
for the purpose of arranging the books in a large library, 
and the principle of common subdivisions was not 
developed in detail. Now that a universal classification of 
knowledge has been organised on the basis of the Dewey 
code, mankind owes much to Melvil Dewey, and it is not 
the less to his credit that the original scheme should 
prove inadequate when applied, as Dewey hoped it might 
be, to the indexing of scientific papers as a whole. 

In 1895, the first International Conference on Biblio- 
graphy was held in Brussels. Having determined the 
principles on which could be established a universal 
bibliographical classification, the Conference decided that 
the Dewey system was suitable to be adopted as the basis 
of the main table of subject subdivisions. 

For this purpose, the Dewey Classification was very 
considerably extended ; so much so, that the subdivision 
in the new edition of the Brussels Scheme has become 
of the order of ten times as great as that of the Dewey 
Classification. At the same time, many classes in the 
main classification, that could be specified by means of 
auxiliary tables, were deleted, and a series of auxiliary 
signs and tables of common subdivisions was developed. 
The more important of these signs are the “+ "’, the 
, and the “‘-”’’, The first is used to denote that a work 
deals with two or more separate subjects, the classification 
numbers for which are joined by a ** +” Thus, an essay 
on the construction of roads and carriages would be 


“le 





classified 625-74 + 684-2. The colon denotes the asso- 
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ciation of the ideas represented by the decimal numbers 
so joined. If 622-1 specifies mine exploration and pro- 
specting generally, and 526 surveying, then 622-1 : 526 
would be used to indicate mine surveying. The hy phen 
is employed in a similar manner when the associated 
classes belong to the same main division. For instance, 
if 591-4 is anatomy, and 597-8 frogs, then 597-8-14 would 
be anatomy of the frog. Or if it is desired to specify the 
anatomy of the frog’s heart, it would be done by combin- 
ing the latter part of { 591-412 anatomy of the heart, with 
597-8, as 597-8-141- It will be seen that the use of these 
signs makes aan @ very great curtailment of the 
classification. 

The Roman letters A to Z are used when it is necessary 
to subdivide the classification still further. Proper names 
are written in full when completing the decimal numbers 
indicating literary works, animal and vegetable species 
or biographies. Thus, 92 Newton, Sir Isaac, is The Life 
of Sir Isaac Newton. 

In addition to the signs of combination, the conception 
of auxiliary tables for common subdivisions was developed. 
These are of two kinds :—(1) Analytical subdivisions that 
relate to special subjects only, and (2) common sub. 
divisions that may be added to any item of the classifica- 
tion. For example, general operations in photography are 
made into a group of special analytical subdivisions that 
are available for arranging matter relating to any of the 
various photographic processes. The numbers represent- 
ing such subdivisions are preceded by a zero. For example, 
toning is one such division, represented by 0235, and this 
number can be added to any of the numbers representing 
a photographic process. Thus, 71-21 denotes silver 
processes in general, and 77-21-0235 means toning in 
relation to processes based on the use of silver salts. 

Besides these special subdivisions that relate to par- 
ticular parts of the classification, there are five tables of 
common subdivisions that may be used in any connec- 
tion. The first relates to the form of the publication, and 
is developed from the general subdivisions of the Dewey 
scheme described above ; the numbers being enclosed in 
parentheses. Thus, (05) represents a periodical, so that 
& magazine restricted to acetylene welding, for example, 
ean be indicated by adding (05) to the number for that 
process, as 665-882(05). Table II. comprises the geo- 
graphical subdivisions. These are also enclosed in paren- 
theses. Thus, (493) denotes Belgium; consequently, 
sulphuric acid manufacture in Belgium would be 
661-25(493). Table III. has subdivisions by language, 
and Table IV. by time. The fifth of these common groups 
includes all subdivisions corresponding to general points 
of view, such as the speculative point of view, the point of 
view of realisation, the economic point of view, the point 
of view of service and use, the point of view of fittings and 
apparatus, of premises and establishments, and the point 


of view of special personnel. These are indicated by 
numbers commencing with a double zero, e.g., 00311 


represents net cost of the raw materials. If it is desited 
to classify a paper on that aspect of the sulphuric acid 
industry, it would be numbered 661-25-00311 ; and these 
ten figures represent an idea requiring eleven words to 
express it in English. The whole classification is com- 
pleted by a copious alphabetical index of subjects. 

In short, the decimal bibliographical classification of the 
Institut International de Bibliographie comprises a vast 
systematic arrangement of subjects in which knowledge 
is classified with as much logical order as possible, pro- 
ceeding from the general to the particular. In this main 
table each subject is denoted by a decimal number, which 
fixes its position in the table, yet allows of the intercala- 
tion of any desired number of new subdivisions without 
changing the order or numbers of the older subject divi- 
sions. The main classification is capable of almost infinite 
extension by the employment of various auxiliary signs, 
and tables representing points of view common to a 
number of subjects. The signs are given a definite order 
of succession, so that compound numbers may be filed 
in definite order with the simple numbers. The Brussels 
Classification is thus a powerful tool of bibliographical 
research worthy of universal recognition, and is at the 
same time the simplest and cheapest method of indexing 
that has ever been devised. The system is now rapidly 
gaining ground, and is used by more than 10,000 institu- 
tions of all kinds in thirty-eight countries of the world. 

For those who would like to become better acquainted 
with the system, Professor A. F. C. Pollard has written 
a booklet, entitled ‘‘ The Decimal Bibliographical Classi- 
fication of the Institut International de Bibliographie,”’ 
published by the Optical Society, price 7s. 6d. There is 
also a synopsis in French, published at 1s. 2d. as “‘ La 
Classification décimale : exposé du systeme ”’ (Bruxelles, 
Palais Mondial, 1927). The new edition of the tables of 
the “‘ Classification décimale ”’ is now in course of publica- 
tion at £2, and can be obtained in sheets as issued, or as 
the complete work. 








Floating Dock for Abadan. 


A STEEL self-docking floating dock, which has been 
built by Sir W. G. Armstrong, Whitworth and Co., for 
British Tanker Company, Ltd., London, was launched 
from the Armstrong Yard of Armstrong, Whitworth, Ltd., 
on June 14th. 

The principal dimensions of this dock are : 


Length over platforms .. 194ft. 
Length over apr 172ft. llin. 
Overall width ‘ . 61ft. 3in. 
Clear width between fe nde rs 44ft. 6in. 
Overall depth of pontoon 5ft. 10in. 
Number and length of pontoons, “four at 4lft. 8in. 
Space between pontoons... 2ft. lin. 
Overall length of side walls oo ce 2528. tin, 
Overall height of side walls above edge of 

pontoon .. ‘ 19ft. Tin. 
Overall width of side wall 6ft. 3in. 
Height of keel blocks 3ft. 
Depth of water required at site 22ft. 


The dock is of the double- sided self-doc poe type known 
as the “‘ Sectional Pontoon.” It consists of a lifting portion 
formed of four similar pontoons attached to two parallel 
side walls, which are continuous over their whole length. 
It is to be capable when floating in fresh water at 36 cubic 
feet per ton, of lifting and carrying q yessel displacing 


750 tons, when the corners of the pontoon deck at the 
front edges of the side wall are level with the surface of 
the water. It is capable of being sunk to a depth over keel 
blocks of 12ft. 6in., the corresponding freeboard of the 
walls being 3ft. Sin. 

The walls of the dock are of vertical plated-in caissons, 
rectangular, and are arranged on top of the pontoons, of 
which they form a continuation. They are generally 
similar to one another, except that the starboard wall 
carries on its top the valve and machinery houses, while 
the port wall carries native accommodation. 

The main pumping machinery consists of two similar 
sets, each made up of a hot-bulb engine, driving a centri- 
fugal pump through bevel gear and shafting, there being 
one pump to each engine. The pumps are of the hori- 
zontal vertical spindle type and are placed directly on top 
of the main drain running along the bottom of the wall. 
Each is fitted with an air ejector driven by its engine. 

The pumping plant installation when working together 
is to be capable of lifting a vessel of 10ft. mean draught 
and of a displacement not exceeding 600 tons within a 
time of two hours, from the time when the ship is centred 
in position and touching all the keel blocks, and pumping is 
commenced, until the centre of each end of the pontoon 
deck has a freeboard of 4in. A centrifugal pump of 150 
gallons per minute capacity is installed in the starboard 
wall and a 3in. fire main with three hose connections is 
earried along the starboard wall of the dock. The whole 
dock is electrically lighted with a two-wire, direct-current 
system at 110 volts. There are four mechanical side shores, 
consisting of pitch pine baulks, 12in. by l2in. by 22ft. 
long, working in a water-tight steel tube passing through 
the side walls and worked by gearing. There are also four 
mechanical bilge shores, each consisting of 12in. by 12in. 
timber baulks hinged at one end near the centre of the 
pontoon deck, the other end being attached to the head 
of a cast steel rack by means of which the shore is raised 
and lowered. A keel block is provided over every trans- 
verse bulkhead and breathing plate of the pontoon. An 
accommodation ladder is fitted at each end of each wall. 
A hand capstan, geared and designed to exert a pull of 
1 ton, is installed on the top deck at each corner of the 
dock. The dock will be moored by four stud link cables, 
2in. in diameter, one at each corner of the pontoon deck. 
The valve house is situated on top of the deck house, and 
contains all the gear for manipulating the valves. 

Near each end of each wall there is a derrick post. 
Three of these posts are fitted with differential pulley 
blocks capable of lifting 1 ton. The fourth is electrically 
driven and is designed to lift All these derricks 
are arranged for lifting a load from the deck of a vessel 
in the dock into a barge lying alongside. 

The dock has been constructed to the designs of Messrs. 
Clark and Standfield, of Victoria-street, London, con- 
sulting engineers, and the whole of the work has been 
carried out under their supervision. It will, we under- 
stand, be ready for leaving the Tyne about the middle 
of July, and the contract for its delivery at Abadan has 
been let by Sir W. G. Armstrong, Whitworth and Co., Ltd., 
to Messrs. F. W. Peddar and Co., of London. 


5 tons. 








South African Engineering Notes. 


Refrigerating Plant at ite. 


AN important contract just entered into by the 
South African Railways and Harbours Administration 
is for a large refrigerating plant at Durban as part of the 
Government's scheme to develop the export of South 
African fruit overseas. To meet this rapidly-growing 
traffic the Administration is now proceeding at Durban 
with the building and equipment of the largest fruit pre- 
cooling store yet erected in South Africa, the first section 
of which is now being constructed at The Point, Durban. 
The contract just placed is for the supply of the refrig- 
erating machinery and equipment at a cost of approxi- 
mately £25,000, and this has been entrusted to Dowson 
and Dobson, Ltd., Johannesburg, as agents for L. Sterne 
and Co., Ltd. The plant will comprise two 200-ton Sterne 
ammonia compressors, which will operate an elaborate 
system of fruit chilling and storage. The contract also 
includes the installation of a large ice-making equipment 
for cooling the railway fruit-carrying trucks. Further 
large Government schemes in connection with the fruit 
export trade are contemplated at other South African 
coast towns. 


Tenders for Locomotives. 


Tenders have now been invited, or are under 
consideration, by the South African Railways for engines 
and rolling stock to the estimated value of £700,000. The 


details are:—Ten large ‘‘ Garratt’? type locomotives, 
which are likely to cost together £150,000; thirty- 
class 


six express passenger locomotives of the ‘19a’ 
estimated to cost a total of £360,000 ; seven narrow-gauge 
“Garratt ’’ engines, costing altogether about £40,000 ; 
and 500 four-wheel trucks at about a total of £150,000. 
The large ‘‘ Garratt ’’ engines are to be of a more powerful 
design than any other steam engine in use on a 3ft. 6in. 
gauge in the world. At present the tractive force of the 
largest engine on the South African Railways is 54,000 Ib. 
The new engines will, it is said, have a tractive force of 
75,000 Ib., and it is the intention of the Administration 
to aim in future at locomotives which will have a tractive 
force of 100,000 Ib. 


Rand-Durban Air Service. 


The rapidity with which the African Airways, 

Ltd., or those who are prominent members of it, perform 
volte faces renders it difficult to furnish any information 
which can be regarded as authentic. Only a very little 
while back Major Miller, who may be termed the “ active 
force,’’ announced that he had found that it would be 
necessary to use Junkers, three-engined, all-metal machines 
for the air service between Johannesburg and Durban. 
Now, however, the information is furnished that the com- 
any’s fleet will comprise three DH 61 machines fitted 








with 450 horse-power Bristol-Jupiter engines and three 





Moths fitted with Mark L I. Cirrus engines. The DH 61's 
will be used on the main services and will have accommo 
dation for six passengers and 700 lb. of goods, while their 
cruising speed will be 110 miles an hour with a top speed 
of 132 miles an hour. The Moths will be used as a taxi 
service and for photographic or any other work for which 
heavy loads are not required. The following statement, 
which may be considered as official, has just been made : 

** The project is being supported by well-known public and 
business men, and the following have joined the directorate 
of the company, which is to be known by the name of the 
African Airways, Ltd.:—Lieut.-Col. Sir Llewellyn Anders- 
son, Sir George Albu, Mr. Robert S. Hayhoe, Mr. A. V. 
Lindbergh, and Mr. Reginald H. Parry. In addition, two 
directors are to be nominated by the Government. Also, 
in addition to an aerial service for passengers, mails and 
goods between Johannesburg and Durban, other lines will 
be operated between Durban and Maritzburg and St. 
John’s, and other points of importance as may seem expe 
dient.”” The agreement which Major Miller, D.S.O., has 
concluded with the Government is to be adopted by the 
company. This agreement provides that the Government 
shall pay to the company a subsidy of £8000 per annum 
for the first two years. After that period the company’s 
accounts will be reviewed annually, and if the profit made 
is in excess of 10 per cent. of its paid-up capital the subsidy 
will be reduced in proportion. There is provision for special 
fees over and above ordinary postage on mail matter 
The Government has also to provide an efficient meteoro 
logical service and grant all reasonable facilities, free of 
charge, for furnishing the company with all available 
meteorological reports and information as far as the 
Government may consider them to be necessary for the 
purpose of air navigation. The Johannesburg-Durban 
service will be run daily both ways at a fare of about £8 per 
passenger, including insurance for the single journey 
The single train fare is £4 6s. 9d. The time taken will be 
three to four hours, saving about seventeen hours over the 
present railway way. An extension of the route to Cape 
Town along the coast is proposed under the Government 
subsidy. 


Iron and Steel Industry. 


It is understood that 
nected with the new iron and steel industry, which is to be 
established at Pretoria under Government control, have 
acquired an option over the valuable coke-making coal 
deposits of the Transvaal and Natal Collieries. The latter 
company is now in liquidation, and the liquidator has full 
power to dispose of the property to the best advantage. 
The Vryheid property in question has been proved to con 
tain an excelient coke-making coal, and it adjoins areas 
which are to-day producing good coke. The fact that 
people connected with the Pretoria industry have gone to 
Natal for a coke-produeing coal points to the difficulty of 
finding the requisite article in the Transvaal. The Trans- 
vaal does possess good coke-producing coal, but it is said 
that expensive selective mining is required to get it out. 
That makes it the more difficult to understand why the 
Government should have chosen Pretoria as the centre of 
the iron and steel industry when Vryheid is practically the 
centre of splendid coal seams and great deposits of iron ore 
equal in quality to the best in the world 


important interests con- 


New Port for Rhodesia. 


The Portuguese port of Beira is at present used 
by the Rhodesian mines for shipment of base metals and 
minerals—gold being sent to Cape Town. It also secures 
most of the copper from the big copper mines in the 
Belgian Congo, although in exceptional circumstances, as 
when severe wash-aways put the railway to Beira out of 
commission, Port Elizabeth has been made use of. When, 
however, Lobito Bay, the Portuguese port in West Africa, 
is accessible, full use will, of course, be made of that exit. 
The rail to Lobito Bay will be opened about the end of 
1931. The system is now being completed to the Belgian 
border, so that all that is needed is the connecting up 
with the Rhodesian system and the way will be clear. The 
export of metal from Northern Rhodesia will furnish 
rapidly increasing quantities for carriage to Lobito Bay, 
as the Bwana M’Kubwa copper mine is now approaching 
its 1000 tons per month, and Broken Hill, where the new 
plant has recently been brought into operation for the 
production of electrolytic zine at the rate of 18,000 tons 
per annum, will in the next year or two probably bring the 
output up to near 30,000 tons. Plant is also being installed 
at the Roan Antelope Mine for an ore output of 5000 tons 
or more a day. Another property, N’Kana, will un- 
doubtedly become even more important than Bwana 
M’Kubwa. It will, however, take some years to develop, 
but it is confidently expected that its ultimate production 
will equal that of the Belgian interests in the Congo. 


Electricity Statistics. 

Some interesting statistics of the output, expen- 
diture and revenue of the Johannesburg, Cape Town and 
Durban municipal electrical undertakings, were recently 
submitted to the Electricity Committee of the Durban 
Town Council by the borough electrical engineer. The 
figures are as follows :—Capital expenditure : Johannes- 
burg, £1,981,168 ; Cape Town and suburbs, £1,828,931 ; 
Durban, £1,232,692 ; units sold by these three towns re- 
spectively were: 60,365,678; 41,372,262; 62,697,951; 
working expenses, £293,850 ; £206,267 ; £186,003 ; working 
expenses per unit sold: 1-168d.; 1-197d.; 0-712d. ; 
revenue, £549,608 ; £405,120 ; £366,336 ; average revenue, 
per unit, 2-185d. ; 2-350d.; 1-402d. The Durban figure 
of current sold, as will be seen, is slightly higher than that 
of Johannesburg and over 50 per cent. above that for 
Cape Town, though the white population of these two 
centres greatly exceeds that of Durban and its suburbs. 
Durban’s capital expenditure is also much lower, but the 
area over which current is sold is admitted to be smaller, 
which partially accounts for the difference. Working 
expenses, both total and per unit sold, are also very much 
in Durban’s favour, while its average figure of revenue 
received per unit is 35-8 per cent. lower than that of Johan- 
nesburg and 40-3 per cent. lower than that of Cape Town. 
As regards Durban’s generating costs, a record minimum 
figure of 0- 28d. per unit delivered to mains was reached at 
Alice-street Power Station for the month of March, the 
previous lowest figure having been 0- 292d, in July, 1926. 
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Railway Matters. 


Tur tender of the engine—one of the * Director "’ claas 

of a London and North-Eastern express from Hull to 
Liverpool had two wheels derailed when running at high 
speed through Otterspool Station on June 12th. 


Tue question of providing additional accommodation 
for the fish traffic at Fleetwood has been under considera- 
tion for some years. The removal of the Belfast steamships 
to Heysham has simplified the solution of the problem, 
and it is now announced that the London, Midland and 
Scottish Railway is about to start on the scheme, which 
will cost about £100,000. 


THe last paragraph in this column of our issue of 
February 4th, 1927, intimated that the South African 
Government Railways proposed to replace two mechanic- 
ally operated signal-boxes at Capetown by one all-electric 
box. That work has now been completed ; an all-electric 
frame of 145 levers was supplied by the Westinghouse 
Brake and Saxby Signal Company, together with point 
mechanism and light signals and installed by the railway 
staff. 

Ir is officially announced that the two companies running 
between London and the North, and the Great Western, 
will provide third-class sleeping accommodation on certain 
trains during the coming autumn. Each sleeping coach 
will be a corridor carriage with seven compartments, which 
will remain practically as now during the day time ; at night 
a hinged back will be dropped and form an upper berth. 
lhere will thus be * lying down ’’ accommodation for four 
persons in each compartment. Separate compartments 
will be provided for ladies. 


In pre-grouping days, when there were at least fourteen 
principal companies, each individual company was some- 
what jealous of its record as to serious railway accidents. 
Under grouping, with only four systems, the conditions 
are changed. For instance, since it came into being the 
London, Midland and Scottish Railway has had five fatal 
accidents, but whilst one predominant partner—the former 
Midland—has had two within eighteen months, the other 
predominant partner——the old London and North-Western 

has not had one for over four years. Again, during 
the two years since May, 1926, the London and North- 
astern has had five, but had the companies remained 
independent, there would have been but one each on the 
Great Eastern, North British, North-Eastern, Great Central 
and Great Northern respectively. 


THe Ministry of Transport railway statistics for March 
last have just been issued as a Stationery Office publica- 
tion, price 3s. 6d. They show that the number of 
passenger journeys increased, when compared with March, 
1927, by 3-2 per cent., and the receipts from passengers by 
3-0 per cent. The passenger train mileage rose by 2-9 per 
cent. It should be noted that the whole of the greater 
passenger business came from reduced fares, as there were 
5} millions more carried at less than the ordinary fare, 
and 2 millions fewer at the full fare. The goods traffic, on 
the other hand, gave very disappointing results. The 
tonnage decreased by 7-6 per cent., the net ton-miles by 
7-0 per cent., and the freight train receipts by 7-6 per 
cent. The saving in freight-train miles was one of 3-8 per 
cent. The average train load fell from 134} tons to 1304 
tons, but, owing, no doubt, to the less traffic, trains got 
over the line more quickly as the net ton-miles per engine 
hour increased from 429 to 445}. 


AccoRDING to the” Board of Trade returns the value 
of the railway material exported during the first four 
months of the present year was as follows (the corres- 
ponding figures for 1927 and 1926 being added in brackets): 

Locomotives, £1,229,286 (£471,316, £1,407,367) ; rails, 
£1,449,007 (£601,407, £770,180); carriages, £1,019,262, 
(£886,173, £801,426); wagons, £1,301,736 (£648,259, 
£1,243,356): wheels and axles, £340,569 (£140,946, 
£179,515) ; tires and axles, £213,397 (£132,963, £105,530) ; 
chairs and metal sleepers, £377,256 (£234,139, £355,826) ; 
miscellaneous permanent way, £501,645 (£448,623, 
£436,097) ; total permanent way, £2,930,968 (£1,657,390, 
£1,.945,3 The weight of the rails sent overseas was 





357). 
168,652 tons (70,381 tons, 98,267 tons), and of the chairs 
and metal sleepers, 38,228 tons (24,834 tons, 36,268 tons). 
During April alone locomotives to the value of £529,099 
were exported, which included the following :—India, 
£221,203 ; the Argentine, £117,575 ; other countries than 
the Argentine in South America, £32,081 ; Straits Settle- 
ments, £4054. During April there were shipped rails 
of a total value of £370,664, which included :—The Argen- 
tine, £128,180; India, £97,693; British West Africa, 
£19,562 ; Chili, £7789; Portuguese East Africa, £6337. 
South Africa, £2428. 

THE circumstances connected with the fatal derailment 
on June 6th of a passenger train near Swinderby on the 
Nottingham and Lincoln section of the London, Midland 
and Scottish Railway, were inquired into by Colonel Sir 
John Pringle, on Thursday, June 14th. From the evidence 
given it would appear that when running between 
Swinderby and Collingham, on the morning of the day 
in question, and about twelve hours before the accident 
occurred, the driver of an express noticed that the up line 
on which he was travelling was out of alignment. He was 
due to stop at Collingham, and so reported the fact there. 
Steps were thereupon taken to correct the line, and the 
evidence showed that the adjustments were made by crow 
bars and the work completed in the afternoon. The driver 
of the mail train said that he was travelling about fifty 
miles per hour when, without any warning, his engine 
left the rails at the same spot, ran down the embankment 
on the up side, and came to rest on its right side. It was 
a tank engine, but he had not noticed any tendency for 
it to roll. He had always been used to a tender engine, 
and had only had three days’ experience of that particular 
engine. From the questions addressed to the permanent 
way witnesses it would, as reported in the daily papers, 









appear that there were variations in the heights of the | 


rails, but Mr. H. P. Miles, the Midland divisional engineer, 
said that if he had been asked he should have had no hesita- 
tion in saying that any engine would have run over that 
length of line at 60 m.p.h. The coroner’s inquest was 


concluded on Saturday, when a verdict of “* Death by 
Misadventure ” 


was returned, 





Notes and Memoranda. 


A new form of tower for electric transmission lines, 
recently tested in the United States, has the cross arms 
hinged to the tower. In the event of a wire breaking the 
arm swings round and reduces the torsional strain on the 
tower, while the resultant slack in the standing wire is 
taken up within four or five spans. 


For the purpose of providing obstacles to catch drift- 
wood and débris, and subsequently silt for building up the 
banks of the Santa Clara River, California, long rows of 
tetrahedral spiders made of reinforced concrete have been 
used. The spiders measure 16ft. along each side, and the 
members 12in. square in section. The tetrahedron has the 
merit that however it may be tumbled over by the floods, 
its base is always the same size. 

THE number of furnaces in blast in this country at the 
end of May was 148, a net decrease of one since the 
beginning of the month, two furnaces having gone into 
blast and three having ceased operations. The produc- 
tion of pig iron amounted to 591,500 tons during the 
month, compared with 563,100 tons in April and with 
720,100 tons in May, 1927. The production included 


193,000 tons of hematite, 208,900 tons of basic, 139,100 | 


tons of foundry and 27,700 tons of forge pig iron. The 


production of steel ingots and castings in May amounted | 


to 752,700 tons, compared with 644,100 tons in April and 
884,600 tons in May, 1927. 


In commenting on the partial failure of an earth dam 
in South Carolina, caused by a leak under the toe, the 
Engineering News-Record says that the toughness dis- 
played by the embankment in resisting the effects of the 
wash out is one of the noteworthy elements of the accident. 
Especially in view of the fact that the material used was 
not a hardpan mixture, such as is available in glaciated 
regions, the verdict must be that the rolled embankment 
made an excellent showing. Duly safeguarded in its 


foundation, outlets and spillway, it is entitled to the | 


fullest trust, even when carried up to great heights. But 
the case under review, by bringing to renewed attention 


the menace of infiltration and the necessity of meticulous | 


care in the treatment of drains and outlet works, should 
contribute to the further improvement of earth dam 
practice. 

One of the primary factors in the rate of elimination of 
silicates from open-hearth steel is the size of the particle 
formed on deoxidation. If excess silicon is added to a 
medium or high-carbon steel very small glassy particles 
are formed, which rise slowly out of the steel. On the 


other hand, if there is sufficient iron oxide or manganese | 


oxide to flux the silica, a rapid increase in rate of elimina- 
tion, due to the increased size of the silicate particle, 
is found. From the results of laboratory work on de- 
oxidation with silicon, performed by the United States 
Bureau of Mines, it is possible to predict just what type 
of inclusion will be formed with any silicon addition to 
any type of open-hearth steel, provided manganese is 
not added at the same time. Predictions from the labo- 
ratory work have been checked on various open-hearth 
heats, and out of sixty-seven steel samples studied, only 
six samples showed types different from that predicted. 
These results make it possible to designate the optimum 
amount of silicon to add to any open-hearth heat in killing 
in the furnace and show that if clean steel is desired certain 
grades of steel should be killed in the furnace with silicon 
and manganese rather than silicon alone. Investigation 
of the properties of the manganese silicates thus formed is 
now in progress. 


In the spring of 1927 the American Society of Mecha- 
nical Engineers accepted the custody of 17,500 dollars, 
offered by the Lincoln Electric Company, of Cleveland, 
Ohio, to be awarded by the Society in a world-wide com- 
petition for the best three papers disclosing advancement 
in the art of electric are welding, as provided under the 
rules of the competition. Three prizes were to be awarded 

-10,000, 5000 and 2500 dollars. Eleven judges were 
selected by the Society and included representatives from 
the American Welding Society, the American Institute 
of Electrical Engineers, the American Society of Civil 
Engineers, the American Society of Mechanical Engineers, 
and the Bureau of Standards. This body of men was 
probably as able a group of engineers as could be brought 
together for the purpose. In all, seventy-eight papers 
were submitted from the United States and foreign 
countries. By a process of elimination the number of 


papers was reduced to eleven, on which the final vote | 


was taken. The order of merit of the three papers adjudged 
to be the best were those submitted by Mr. Owens, 
Newport News Shipbuilding and Dry Dock Company ; 
Professor Henri Dustin, of the University of Brussels, 
Belgium ; and Commander H. E. Rossell, head of the 
Department of Mathematics at the U.S. Naval Academy. 


Very few paints are really waterproof and wooden 
objects in particular, if subjected to continuous moisture 
under the protection of ordinary paint, gradually become 
sodden and the paint tends to peel away ; even the paint 


itself appears to absorb a certain amount of moisture to | 


form a * bloom” or discoloration of the surface of the 
paint. The nature of the thin metallic layer beneath the | 
surface of aluminium paint makes it practically moisture | 
proof, and this property is made use of for many purposes, 
but more particularly for the painting of wood exposed to 
the atmosphere. Tests have shown that on this account 
aluminium paint is the best undercoat for woodwork, 
even when other paints of different colours are to be super- 
imposed. The addition of aluminium powder to ordinary | 
paint increases its waterproofing qualities, but the best 
results are obtained with at least one coat of pure aluminium 
paint. This waterproofing quality is also made use of 
in painting the wooden patterns used in foundry work, as 
it prevents the patterns taking up moisture from the wet 
sand and thereby warping. The high covering or con- 
cealing power of aluminium paint makes it useful as a 
primer or undercoat, more particularly when painting 
over bituminous compositions or creosote compounds. 
Aluminium paint is mechanically stronger than ordinary 
paint. Being chemically inactive to the atmosphere, 
deterioration of the surface can only take place through a 
slow abrasion by rain and grit, 



















Miscellanea. 


Ir is proposed to expend £10,000,000 on the develop- 
ment of Port Stephens, New South Wales. 


Ir is proposed to establish an industry in Victoria for 
the manufacture of glucose, potato flour, starch and power 
alcohol from potatoes. 


Ir is expected that the new factory at Lancaster of the 
Cellulose Acetate Silk Company, Ltd., will be producing 
acetate of cellulose on a large scale in a few weeks. 


Ir is estimated that 100,000 horse-power can be 
developed by the utilisation of the rivers of the Fukien 
province of China, and that power can be obtained for 
about a tenth of a penny per unit. . 


Tue installation of an additional generating unit at 
Yallourn in 1931 is planned by the State Electricity Com- 
mission of Victoria. Two further generating sets will be 
installed later. This will be the first step in a ten years’ 
programme, which has been prepared by the Commission, 
and which will entail the expenditure of about £2,750,000. 


THe new Advisory Committee on River Pollution 
| appointed by the President of the Scottish Board of Health, 
has resolved to carry out, as a preliminary measure, an 
investigation of the extent, nature and effect of pollution 
on the river Tweed and its tributaries and of the adminis- 
tration of the Rivers Pollution Prevention Acts in that 
area. 


THE second newsprint machine to be installed in the 
Great Lakes Paper Mill, under construction at Port 
Arthur, Ontario, will be 304in. wide, the largest in the 
world, with a daily capacity of 225 tons. The first of 
three machines will be turning out newsprint in July. 
Eventually the company plans to increase the capacity of 
the plant to 1000 tons per day. 

Ir is claimed that the length of the discharge pipe line 
in use by the dredger ‘‘ Cyclone ’’ on the Toronto harbour 
works creates a record. It is 2987ft. long and runs from 
the docks parallel with the shore for some distance before 
it turns, dips under water, and eventually comes up in the 
shallow area to the east. The portion of the line above 
water is supported on pontoons. 


Ir is significant, in view of the increasing use of elec- 
trical machinery in American coal mines, that during the 
past few years ignitions of gas or dust by electricity, with 
resultant explosions, have jumped to more than 50 per 
cent. of serious coal mine explosions, while electrical 
ingitions constituted less than 10 per cent. of the causes of 
the initiation of major explosions during the period 1910 
to 1924. 

Tue Niagara Falls Power Company has applied to the 
Federal Power Commission for the right to use all treaty 
water at Niagara Falls. At present that company is 
using 19,725 sec.-ft. of the 20,000 sec.-ft. available. The 
remaining 275 sec.-ft. is being used by various licensees 
on Eighteen Mile creek, between Lockport and Lake 
Ontario, where it is transported through the State Barge 
Canal. These licensees have announced their willingness 
to surrender their licences. The water can be used to 
develop practically twice the amount of power at the Falls. 





H.M. supmarrve “ Oswald,” the second of the five 
‘““O” Class submarines of the 1926 Naval Programme, 
ordered from private contractors, was successfully launched 
from the Naval Construction Works at Barrow-in-Furness 
on Tuesday, June 19th. The first one, it will be remem 
bered, was launched at the same yard last month, and the 
third one—the “‘ Otus ’’—will take the water in August. 
The launch of the “ Oswald ”’ was of a private nature 
The boat was released by Mrs. Layton, the wife of Captain 
Geoffrey Layton, D.S.0., Royal Navy, deputy director 
of the Operations Division at the Admiralty, who recently 
vacated the position of chief staff officer to the Admiral of 
Submarines. The ‘“‘ Oswald” is the 148th submarine 
launched from the Barrow Yard. 


THE new type of tractor for launching lifeboats, which 
was built last year for the Royal National Lifeboat Insti- 
tution, underwent trials at New Romney, Kent, on 
Tuesday, June 19th. The tractor, which is named 
“* Princess Victoria,’’ has roadless tracks and a 60 H.P. 
engine with six changes of gear, and the engine has been 
made water-proof by having the magneto and carburettor 
enclosed in water-tight compartments and the sparking 
plugs protected. Last year, after preliminary trials at 
New Romney, the tractor was returned to the makers for 
some alterations to be made. From New Romney the 
tractor is to go for further trials to Boulmer, Northumber- 
land, and then to Hoylake, Cheshire, and will then have 
| been tested on three shores, of different kinds, heavy 
shingle, sand and mud and sand. If the trials are suc- 
cessful the tractor is to remain at Hoylake. This tractor 
| was illustrated and described in our issue of May 13th, 

1927. 
| THe sixth annual report of the Safety in Mines Research 
Board, that for the year 1927, has just been published 
(H.M. Stationery Office, price 9d. net). As in previous 
years, the report is mainly devoted to brief accounts of 
the progress of the numerous researches which are being 
carried out either directly under the Board or Committees 
of the Board, or at Universities and other centres with 
| the aid of funds supplied by the Board. The subjects of 
research included problems relating to coal dust explo- 
sions, firedamp explosions, spontaneous combustion of 
coal (including the treatment of gob-fires), the safe use of 
electricity in coal mines, mining explosives, safety lamps, 
falls of ground, wire ropes, the control of mine temperatures 
Eleven reports were pub- 


|}and mine-rescue apparatus. 


| lished by the Board during the year, and a list is given 


of other papers relating to the researches written by 
members of the staff and published in scientific journals, 
&c. At the instance of the Miners’ Welfare Committee 
the Board proposes to publish and to circulate to Miners’ 
Institutes short summaries of the results of its researches 
expressed, so far as possible, in simple and non-scientific 
language. The report also embodies an account of the 
progress of the health inquiries carried out under the super- 
vision of the Health Advisory Committee, notably the 
inquiries with regard to the injurious effects of certain 
rock dusts, 
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Transmission by Cables. 


A GREAT deal of money is about to be spent in 
this country on the erection of overhead trans- 
mission lines, without which the national power 
scheme as now planned would be impracticable. 
The 132,000-volt cables in service abroad can only 
be regarded at present as experimental cables. The 
primary purpose for which they are intended 
appears to be to transmit current at this high 
pressure through cities and towns, where the over- 
head system is not permissible, and thus to avoid 
the undesirable practice of transforming down at 
the point of entry and up again at the point of exit. 
Major A. M. Taylor was, we believe, the first 
engineer, in this country at any rate, to suggest that 
cables working at this or even higher pressures 
might serve for transmissiof over long distances. 
“Phere is always the possibility,’ he states in his 
paper on “ The Possibilities of Transmission by 
Cables at 100,000-150,000 Volts,’’ read before the 
Institution of Electrical Engineers in 1923, “‘ that 
if underground cables could be employed at voltages 
of the same order as that of overhead lines, it 
might be possible to obtain wayleaves over great 
distances along the existing trunk lines of railways, 
and in such a case the cost of transmission might be 
reduced to a figure as low even as that with over- 
head lines.”” Many may doubt that cables of this 
description would be able to compete with over- 
head lines from the point of view of cost, but not 
a few will agree, we think, that the overhead system 
is not an ideal one. The lines are naturally exposed 
to the adverse effects of the weather, and certain 
troubles are liable to arise that are avoided with 
cables. At times of international unpleasantness, 
the overhead system is not at all desirable. In 
this country, where wayleave difficulties are more 
formidable than they are in most other countries, 
cables are very attractive. Great efforts are 
apparently being made to design transmission 
towers that will harmonise with the surroundings, 
but the surest way to avoid disfigurement is to 
place the conductors underground. 

At the moment, overhead lines for transmission 
and distribution are receiving a considerable 





amount of attention, and to discuss anything 


different is very much like advocating the suppres- 
sion of horse-racing on Derby Day. But the fact 
remains that electrical engineering has not yet 
reached the state of finality. Some go so far as to 
say that before the Government’s scheme is com- 
plete, much of the equipment will be obsolete. 
In any case, it certain that in time to come 
much of the gear that is now being constructed 
will be replaced by something quite different. 
No one imagines, for instance, that the massive 
and costly switchgear which is now being manu- 
factured will always be necessary. Similarly, it 
may some day be found desirable to abolish 
overhead transmission. That, at any rate, 
is the opinion of Dr. Richard Apt, who, together 
with certain other engineers associated with the 


is 


German cable industry, has recently visited 
America. Discussing this matter with a representa- 
tive of our American contemporary, the Elec- 


trical World, Dr. Apt is reported to have said that, 
for exactly the same reason that satisfactory 
telephone communication only became possible 
when cables were brought into use, development of 
high-voltage power transmission would be in the 
direction of placing the conductors underground 
Like Major A. M. Taylor, Dr. Apt believes that the 
development of aviation will have an important 
bearing on the matter. To the aviator overhead 
lines presents a great danger, especially in times 
of fog. For these reasons the cable manufacturers 
are apparently taking steps to meet the demand 
for very high-pressure cables that is expected to 
arise. The Pirelli 132,000 volt cables, in which a 
hollow conductor is kept constantly under oil pres- 
sure, are said to be working satisfactorily ; in fact, 
the manufacture of 200-kV cables is considered to be 
within the range of possibility. For these high 
voltages only single conductor cables can, of course, 
be considered. Dr. Apt’s enthusiasm does not 
lead him to believe that these cables will 
be as cheap as overhead lines, although he contends 
that when all things are taken into account the 
cable scheme of high-pressure transmission will 
prove quite sound from a commercial point of 
view. While the initial cost of these cables will be 
more than that of overhead lines, the maintenance 
costs will be less. Moreover, Dr. Apt states that, 
according to experience so far gained, the life of 
cables is much longer than that of overhead lines, 
on which it is necessary to replace the insulators 
after a lapse of years. Great problems have, 
however, yet to be solved, and to that end the 
experts in cable research in the various countries 
should co-operate with each other. 

Although overhead transmission is at the 
moment evoking a great deal of interest and much 
is being written about it, cable-making remains 
one of this country’s important industries. For 
many years British cables have held a high reputa- 
tion throughout the world. It is true, we must 
admit, that within recent times some trouble has 


arisen with 33,000-volt, three-core cables, but 
we are glad to learn from British makers 


that no misgivings need now be felt regarding 
the safety of cables working at that or even 
higher pressures, and that although less 
published about cable research in this country 
than abroad, work of this nature is continually 
being carried out. Up to the present, how- 
ever, 132,000-volt cables have not been produced, 
and in this respect British manufacturers would 
appear to be a little backward. Perhaps, however, 
some of the firms have done work about which they 
do not at present desire to speak ; perhaps they 
are endeavouring to devise 132,000-volt cables 
that will be more simple and less costly than those 
made abroad. To assert that British manufacturers 
are not interested in 132,000-volt cables would, we 
know, be wholly untrue. Apart altogether from long 
distance transmission, it is occasionally necessary to 
put part of a 132,000-volt circuit underground, and 
until this can be done without transformation, 
transmission at very high pressures will remain in an 
unsatisfactory state. 


is 


Rallway Accidents in South Africa. 


At the present moment there is a widespread 
outery in the Union of South Africa regarding the 
frequency of accidents on the railways of that 
country. For some years past there has been in 
the minds of the general public a good deal of 
misgiving on the subject, but the facts that 
disaster recently overtook a Johannesburg to 
Cape Town express with the loss of six lives and 
injuries to seven other persons, and that it was the 
seventh serious accident in the first quarter of this 
year, would seem to have brought matters to a 





head. The cause of that accident—which occurred 
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in the ill-famed Hex Valley, where in 1914 there 
was another accident involving eight deaths and 
eighty-nine other casualties—was, according to 
the finding of a Committee which was appointed to 
inquire into the circumstances, derailment, brought 
about by excessive speed, resulting in a broken rail. 
The engine left the metals and was followed by 
five sleeping saloons and a dining car. The car 
immediately behind the locomotive was thrown 
aside and escaped being telescoped on the latter, 
but the succeeding coach collided with the engine 
and its forward compartments were smashed. 
Four of the six coaches which became derailed 
were precipitated down an embankment together 
with the engine, which buried itself among the 
wrecked coaches. To add to the gravity of the 
situation, a fire, which started in the galley of the 
dining car, then broke out, and five saloons and the 
dining car were completely destroyed. The marvel, 
on hearing these details, is that there were not more 
casualties ; but the accident was, in any case, 
serious enough, and it has roused to activity the 
discontent which has, as we have said, been simmer- 
ing a long time. There is a general demand that 
accidents must cease and that the railways must 
be made safe for travellers. 


It will be universally admitted that there is 
justification for the demand. The railways of 
South Africa have during recent years acquired 
no pleasant reputation from the point of view of 
safety. We have before us a list of railway acci- 
dents in South Africa, which has been prepared by 
the Rand Daily Mail and appeared in the issue of 
that journal for April 28th. Only those which 
involved of life or injury to limb are 
enumerated. From this list we learn that between 
1894 and April last, a period of thirty-four years, 
there were forty-nine of such accidents—an 
average of 1-44 per annum—and that they caused, 
im all, the loss of 317 lives, and injury more or less 
severe to 515 other persons. These figures repre- 
sent averages of 9-3 killed and 15-1 injured 
respectively each year. During the last five years 
or so things have become much worse. In 1924 
there were six accidents, resulting in 18 deaths and 
21 injuries ; in 1925, four, with 4 deaths and 18 
injuries; in 1926, four, with 18 deaths and 48 
injuries ; and in 1927, six, with 34 deaths and 
69 injuries. To crown all, up till April 28th of 
this year there were, as has been said, no fewer 
than seven accidents, in which a total of 17 persons 
were killed and 38 injured. Supposing that no 
further accidents occur this year, and taking the 
figures up to the end of April as representing the 
total for a full year, the total figures for 1924-1928 
inclusive show an average of six serious accidents 
each year with an average of 18 killed and 37 injured 
for each accident. These figures compare with an 
average of 1-44 accidents, with 9-3 killed and 
15-1 injured in each, taking the whole of the 
thirty-four years, or with an average of 0-7 acci- 
dents with 2-0 killed and 5 injured in each, for the 
years 1894-1920 inclusive. As accentuating the 
comparison it may be explained that in the last 
quoted figures there is included the very severe 
troop train accident which occurred in the Hex 
Valley in 1914, and of which mention has already 
been made. Were that accident to be eliminated 
as occurring during war time and under abnormal 
conditions, then the differences brought out by the 
comparison would be still more striking. Such 
comparisons, however, are not necessary to 
emphasise the gravity of the situation ; it is bad 
enough by itself, and it is being urged upon the 
Railway Administration that it has become its 
urgent and imperative duty to investigate present 
railway conditions with the utmost care with a 
view to removing at any rate the most frequent 
causes of the accidents—derailments. Rather 
more than half the accidents that have taken 
place in South Africa during the past four years 
and no less than six out of the seven of this year’s 
accidents have been due to derailments. To this 
point we return later. In the meanwhile we may 
point out that at the annual general meeting of the 
South African Locomotive Engineers’ Society, 
which was held on May 6th, the succession of acci- 
dents was attributed to a number of causes—in 
addition to defective rails—among which were :-— 
Excessive hours of work, shortage of labour, 
insufficient time to prepare engines, neglect of 
repairs, and the employment of higher speeds and 
heavier engines than can be regarded as prudent 
in view of the narrow gauge and the strength of the 
permanent way. These views were apparently 
supported by railway men from important centres 
as far apart as Cape Town, Johannesburg, Durban, 
and Uitenhage. It was asserted that there was 
so little time to attend to the cleaning and repair of 


loss 











locomotives that not only were drivers ashamed to 
bring them up to the platforms, so dirty were they, 
but also that often engines went into the sheds for 
repairs and came out again untouched. 

Such allegations as those last mentioned we 
must leave undiscussed. But with regard to the 
rails, the matter is on a different footing. Of recent 
years there have been many instances of rail 
failures ; we have drawn attention to several of 
them in our columns. At the meeting just alluded 
to, more speakers than one attributed the majority 
of the accidents of the last twelve months to defec- 
tive rails. Rails—the 80 lb. rail may be regarded 
as the standard—it was maintained, which were 
satisfactory for the weights and speeds of thirty 
years ago were not, even if sound, of sufficient 
strength for present-day loads and speeds. The 
956 miles journey between Johannesburg and Cape 
Town, which then took seventy hours, was, it 
was pointed out, now accomplished in under 
thirty hours. Speeds had been more than doubled 
and weights greatly increased. Moreover, in former 
years British rails only were used, but recently 
American, Belgian and German rails have been 
largely employed, and it was asserted definitely 
that the general belief was that rails from those 
countries were not as good as those of British 
manufacture and were responsible for the accidents. 
Hence there is an agitation on foot to insist that, 
in future, none but British rails shall be used ; in- 
deed, there are many who urge that not only British- 
made rails, but British-made engines and railway 
material as a whole should alone be ordered. The 
belief is prevalent locally that this agitation will 
achieve its aim. Should that be so, it will be for 
British manufacturers to make every effort to 
ensure that nothing but the very best materials 
and rails are supplied. 








Jamaica. 


By J. G. B. SAMS, A.M.I. Mech. E. 


Ir may not be general knowledge that at the present 
time the Island of Jamaica is undergoing a very 
distinct wave of prosperity, the reasons being the 
considerable the 
bananas, coupled with an absence for several years 
Perhaps 


increase in universal demand for 


past of severe droughts and hurricanes. 
the best index of this prosperity is afforded by the 
Annual Railway Returns of Tonnage Hauled, which 
for the last six years are as under, to the nearest 


thousand tons : 





1922 268,000 
1923 240,000 
1924 212,000 
1925 290,000 

335,000 
1927 380,000 


while the estimated tonnage for 1928 shows about 


the same increase over 1927 as that year gave over 
1926. That this 


pretty certain as the bananas are growing, and as a 


tonnage will actually accrue is 


hurricane always comes very late in the year, it mainly 
affects the traffic for the following year. Droughts 
by their fortunate 


have been 


The result of a hurricane is that all banana 


also conspicuous 
absence. 
trees get blown down and there are no bananas at all 
for nine months, which is the time that the “ 


take to come to maturity and to bear 


” 


suckers 
new roots 
saleable fruit. 
The falling off in traffic up to 1925 was generally 
but the post-war slump 
Since then the 
have fallen at their 


due to severe droughts, 
probably helped a bit. 

have kept away and the rains 
proper times, and as long as this state of affairs con- 


tinues the staple industry of planting will flourish 


hurricanes 


exceedingly. 

The Island’s present and coming prosperity is also 
reflected in the increase of the specially refrigerated 
shipping necessary for the carriage of bananas that 
is now taking place, one large firm announcing the 
construction of new steamers, while the 
recently formed Producers’ Association has arranged 
to ship 
As these ships will 


several 


through its contractors for three more 
Association produce to Britain. 
each carry in the neighbourhood of 100,000 stems of 
bananas, the minimum increase in export expected 
per week can hardly be below that figure. Perhaps 
the clinching argument in favour of prosperity is the 
very large number of motor cars, unfortunately 
chiefly American, that have been imported within 


the last two years. 


NATURAL PrRopvwcts. 


The main products of Jamaica are bananas and 
cane sugar, the other crops, such as coffee, oranges, 





cocoanuts, &c., being comparatively small and 
individually unimportant. At the present moment 
bananas are an easy first with about 56 per cent. of 
the total exports, sugar being second with about 
16 per cent. The initial purchasing price of bananas 
varies between about 2s. and 6s. per ** count ”* bunch, 
according to season and demand, a “ count” bunch 
being one containing ten hands, or more, of bananas. 
It is worthy of notice that sugar cane is being sup 
planted by bananas, and cocoanuts by cane on several 
large estates. 

In the preparation of grounds for cultivation, petrol 
tractors are beginning to be used in place of ox teams, 
but their use is somewhat limited as they cannot be 
employed beyond the initial ploughing stage. If, 
however, a somewhat narrower tractor than the 
usual standard type were available, a further use for 
the machines might be found in seuffling the ground 
between the rows of banana trees, which, being set 
close together, hardly admit of a standard width 
tractor being used. This change should not be a 
very difficult matter for the tractor makers to effect, 
but it must be made with a minimum alteration from 
standard, as the market would only be comparatively 
small, 

It is true that the rainfall over most of the Island 
is fairly ample, but there are areas on the southern 
side where it is sometimes short and consequently 
there is a tendency to drought in several of the 
southern ** parishes **---a “* parish”? in Jamaica corré 
sponds to a county in England. These dry tracts are 
not suitable for banana cultivation unless irrigated, 
but when that is done they become exceedingly 
fertile. For example, a large part of the parish of 
St. Catherine, formerly more or less waste land—or 
*“bush,”’ to give it its local name—is now, thanks 
to a recent irrigation scheme, a vast and flourishing 
banana plantation. There are numerous rivers in 
the Island, and it is generally considered that there 
is as much water running to waste as, if impounded, 
would suffice to irrigate all the dry areas. During the 
last few months both the Government and private 
corporations have employed the services of irrigation 
experts, the Government man having reported on 
impounding and draining schemes, while the corpora 
tion’s man has been investigating well-boring possi 
bilities. There is every hope that both these systems 
will be largely increased and extended in the imme 
diate future. Electrically-operated pumps for irriga 
tion are already in use in a few instances, and there 
is an ample supply of power available in the Kingston 
Spanish Town-Bog Walk area, provided by an 
hydro-electric plant at one end and a steam plant 
at the other, operated in conjunction, the stations 
being about 20 miles apart. In addition, there is 
ample water power in the mountains for any extension 
necessary in any direction. To meet recent demands, 
the power company, which also owns and operates 
the Kingston electric tramway system, has extended 
its Kingston steam plant, and has opened up an 
entirely new plant at the northern township of 
Montego Bay, but this is a beginning and not an end, 
as demands for both light and power current are being 
made by many areas which as yet entirely 
undeveloped. 

At the present time there is a scheme under dis 
cussion by the Kingston Corporation for utilising the 
power of the water impounded by the Hermitage Dam. 
This dam was opened about a year ago and is primarily 
intended to provide an additional water supply for 
Kingston ; but, observing the difference in levels of 
the dam and the Kingston reservoirs, the Corporation 
intends to use this fall for the generation of current 
mainly to be used in the illumination of Kingston’s 
streets, of which only a very few at the moment are 
lit very inefficiently with gas from the Government 
plant. This electric scheme would enable the gas 
plant, which is out of date and requires large sums of 
money to be spent on it to keep it going, to be 
scrapped. 


are 


Roap anp Rat. 


We now come to roads. Large sums of money have 
recently been voted by the Legislature to extend and 
improve the road system of the island, and still larger 
sums will be voted in the immediate future, for the 
existing roads, speaking generally, can only be termed 
indifferent and totally unsuited for modern traffic 
conditions. Moreover, there are many areas without 
any roads at all. Owing to the state of the highways, 
or the lack of them, goods transport is often a matter 
of head loads, but sometimes mules or donkeys take 
the place of man. Mule and ox wagons also figure 
where the tracks permit, and where passable roads 
exist the small motor lorry is used. Improvement 
of the road system will bring into being an extended 
use of motor lorries, together with a possible increase 
in their carrying capacities, and the slow and painful 
methods of personal and animal porterage will 
eventually disappear. Passenger transport will also 
be helped by this improvement scheme, which is the 
avowed policy of the present Government as regards 
the island generally ; and of the Corporation, as regards 
the Kingston area, and it is to be noted that work on 
these schemes is already in progress. The railway only 
serves a limited area and consequently the bulk of 
the island must depend on roads to reach either the 
sea or the railway. The present passenger-carrying 
motors are usually crude erections on light goods- 
carrying chassis, and these pentrate the island in every 
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direction, but powers are now being sought by inte- 

sted parties to run properly organised services with 
;,0dern passenger-carrying vehicles on regular adver- 
ed schedules. Such a service should replace the 
ual and unsuitable vehicle now in general use, 
hich usually waits at its terminus for a full load 
fore making a start and is really only fit for the lower 
isses of labourer. Its arrival is often more due to 
k than to the working condition of the machinery, 
there are no laws against overloading and the 
ivers work on the principle of the more load the 
rrier. What can be called taxicab work is per- 
med by ordinary touring pattern cars, generally 
ond-hand, and very unsuitable in the rainy seasons. 
\t is worthy of special remark that there are, prac 


tically speaking, no footpaths to the streets in 
Jamaica. Even in the main business and shopping 
eets of Kingston itself the ‘“ pavements” are, 


ere existing, very rough and irregular of surface, 

en being merely dirt with a stone kerbing. Some- 
times the pavement in front of one shop will be several 

hes higher or lower in level than that of the next- 
or shop, causing many a stumble unless one is on 
the perpetual look-out. To combat this state of the 
paths, which is perhaps the worst feature of Kingston, 
t Corporation is getting out a comprehensive 

heme to pave all the footpaths, but this will be a 
costly affair, as all the cement, kerbstones and com- 
posite slabs will have to be imported, there being no 
suitable local stone for the purpose. It will have to be 
done, however, and that very soon. The importation 
of road-making machinery and materials has already 
peen begun, but so far only the fringe of the problem 
has been touched, and there are many years’ work 
ahead of the island in this respect. 

Chere has recently been a powerful agitation for a 
\0-mile extension to the Frankfield branch of the 
railway, and it is probable that the agitators will be 
satisfied, as the extension will reach into the centre of 
a valuable banana growing area, from whence in the 
absence of the railway the produce has to be taken 
in mule carts to ports on the northern side, the round 
trip occupying from three to four days, on account of 
the nature of the country and the state of the roads. 
This will be a fairly awkward extension, as the country 
is inclined to be mountainous, but it is not impossible, 
and if put in hand will carry with it a demand for 
additional locomotive power and rolling stock. Even 
without this extension an increase in both locomotives 
and rolling stock may be looked for in the early future, 
as the present stock is only capable of supplying 
existing demands, and an estimated traflic increase for 
1929 must cause the management to consider 
fresh purchasing. 

Furet SUPPLIES. 

Recently the island’s largest cane crushing central 
factory——-with an output of 12,500 tons of raw sugar 
per crop——has discarded wood fuel in favour of coal, 
and there is room for propaganda about coal as 
fuel in place of wood among similar factories as 
the firewood supply is not everlasting and is tend- 
ing to increase in price. The trouble that may be 
expected in the discussion of this change over is 
that as no one factory is usually large enough to absorb 
a cargo during any one crop it would be necessary to 
get two or three neighbours to share the cargo between 
them, if economical export from Great Britain is to 
be considered. At the present time the firewood is 
collected and stacked at the factory during the off- 
crop season. An advantage to be urged in favour of 
coal as a fuel is that it is not liable to theft, while 
the firewood is, domestic fuel being always wood or 
charcoal, but never coal. Given that coal was to be 
employed, there should be no difficulty in transporting 
it direct from the ship’s side to the factory stacking 
ground, provided that the factory had a siding to the 
railway, which most of them have. It would hardly 
be an economical possibility to get coal otherwise 
to the factories. 

The large coal users, apart from shipping, are the 
Railway and Public Works Departments of the 
Government, and the Electric Power Company. 
Various Institutions use it to a limited extent, but 
there is absolutely no small merchanting such as 
we have in England. A ship-coaling station has 
recently been established at Port Royal, but the bulk 
of the imported coal is low-grade American, generally 
New River or Pocahontas. The displacement of 
it by the indisputably better-quality British coal 
should not be impossible, and it should be helped 
by the fact that much empty tonnage is always outward 
bound to the Gulf of Mexico for the purpose of bring- 
ing American Gulf-ports cotton to England. This 
should argue a low outward rate for bulk cargoes. 

ENGINEERING OPPORTUNITIES. 

All these engineering supplies must cause an 
ancilliary demand for machine tools and plant for 
repair work, and the question now to be considered 
is how to turn all these coming orders and contracts 
towards Great Britain ? The market will be for 
cultivating machinery, electrical plant, irrigation 
installations, railway plant, motor chassis for goods 
and passenger-carrying (the latter with bodies). There 
will be, also, contracts and materials for roads and foot- 
paths, railway extension and dams, suitable machine 
tools and repair plant following in their wake. 

There is now practically no local technical repre- 
sentation of British engineering firms in the Island 


proper British representative, and he has probably 
just made a hurried call en route to what he thinks are 
wider fields. What is badly needed are residential 
men. British goods are handled in the Island mainly 
by general importing houses of greater or less size, 
which import literally anything from a toothbrush 
to a titan crane, provided that there is a discount 
attached, but whose representatives have no technical 
knowledge whatever and cannot be of the slightest 
use to a would-be purchaser beyond the mere state- 
ment that the price will be so much. This is not so 
with the Americans and Canadians, the latter keeping 
a special engineering representative in the place, and 
as to the former, there is a constant stream of able 
Americans constantly on the call for business. The 
slightest hint of any considerable want will bring a 
special representative, empowered to conclude the 
business himself, at very short notice. New York 
is only a five-day journey from Jamaica. The result 
is that the business, which might well come home, 
goes to America and Canada in increasing quantities. 
If the British manufacturers desire to increase thefr 
business, their efforts should take the shape of the 
provision of proper technical representatives, one 
for each group of allied industries to be resident in 
the Island and of sufficient responsibility and standing 
to conclude transactions on behalf of their principals. 
A further advantage pertaining to the appointment 


nowise lessens the value of the work as a study of 
| water storage, while the restriction of scope has made 
| it possible for the author to achieve the result—so 
rarely achieved in recent works on subjects similarly 
related to Nature on the one hand, and to science and 





art on the other—of writing a book on the subject 
indicated by the title, on the whole of that subject, 
and nothing else. 

Strange’s work is too well known to need a review 
descriptive of its contents, but, for the benefit of 
newcomers to the field of water engineering, its scope 
may be briefly indicated. The reservoir, the dam, and 
the waste weir are described and discussed in respect 
of form and of function ; in relation to the catchment, 
rainfall, general run-off, flood run-off, and evapora- 
tion; as presenting problems in construction, and 
in the organisation of works, and as parts of a project. 
The main text, with its sixty-three small or page 
illustrations, occupies about two-thirds of the book. 
It is well balanced by the portions devoted to tables, 
examples of estimates and calculations, statistics of 
crop areas, specifications for dams, weirs, and outlets, 
with other useful matter and seventeen plates. The 
new matter includes a list of the principal points to 
be considered when a storage reservoir is in con- 
templation; a study of the determination of the 
sufficiency of a catchment; a paragraph on tem 
porary storages ; one on percolation below the dam ; 





of such men would be that they could keep their 
firms in touch with all Island developments and likely 
requirements. 

Consider, as an example, the Jamaican motor trade, 
both in passenger and goods vehicles. There are 
several specialist agencies with well-equipped garages, 
workshops and spare-part stores representing standard 
American cars and lorries, and these firms control the 
bulk of this business to-day, simply on account of 
good organisation and skilful representation. Against 
these people the British manufacturer, in the hands 
of mere importers who also probably handle soap, | 
flour, boots, face cosmetics, &c. &c., often without 
proper garages or spare-part or even an 
exhibition model, has a poor chance. In face | 
of this handicap our cars, it is true, are making 
a little slow progress, but one wonders what our sales 
would have amounted to if they had been helped by 
efficient agency work. 

Co-operative representation of allied manufacturers | 
is an admittedly difficult problem, but it should not 
be impossible in the hands of responsible men, and in 
favour of it is the fact that no one manufacturer could 
afford the expense of an agency devoted to his own 
products, even though it covered the whole of the 
Carribbean Islands, for contact with which Jamaica 
is well placed. British sales are bound to be helped 
by the fact that the average West Indian is exceed- 
ingly proud of his connection with the Empire. This 
attitude is amply reflected in the tone of the Press, as 
well as by the fact that no meeting or function, how- 
ever small, can be completed without the singing of 
the National Anthem. 

The alternative to the above suggestions seems to | 
be for our manufacturers to continue in their past 
methods and contentedly to face further inroads into 
an admittedly British market by the foreigner. In 
the hope that they will not do so the whole subject 
is commended to the earnest attention of all interested 
parties. 


stores, 
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Indian Storage Reservoirs with Earthen Dams. By 
Witu1amM = =LuMmIspEN STRANGE, M. Inst. C.E. 
London: George Routledge and Sons, Ltd. Third 
edition. 1928. Price 25s. net. 

Mr. STRANGE’s task in preparing this edition of his 

well-known work must have been one demanding the 

exercise of considerable care and judgment, but involv- 
ing none of the tribulations which beset, so often, 
the author or editor of a new edition of a work of 
long standing, in respect of the discarding, rewriting, 
or replacing of large portions of the book, and the 

grafting in of matter relating to new theory or im- 

portant developments in practice. Because satis- 

factory revision is sometimes impossible, it is im- 

portant to note that in this case it was possible ; and, 

since revision is often badly done, it is necessary to 
remark that in this case it has been well done. There 
is, perhaps, no other subject of comparable importance 
in the field of engineering, a practical treatise on which, 
written in 1904 and revised in 1913, could, by means 
of similar revision and by additions having no weaken- 

ing effect upon the original text, be maintained as a 

sound and satisfactory work in 1928. 

Owing to the attention which, in recent years, has 

been given to the study of water storage, and, in a 

lesser degree, to the design and construction of earthen 

dams, the work does not stand out quite so con- 
spicuously in some respects as it did for a good many 


and a description of Mr. Kharegat’s automatic weir 
shutter. The early history of the Waghad dam is 
furnished in an appendix, with a plate depicting in 
a striking manner the slip which occurred in 1884, and 
the manner in which the slopes were rearranged. 
Although the fresh matter includes a note on the 
limited utility of run-off formule, the author has, 
in respect of run-off as related to storage and as 
causing floods, missed the opportunity of discussing 
methods of estimation from isohyetal maps, that 
is to say, maps showing lines of equal rainfall, 
as have been studied and applied by engineers in 
various parts of the world during the past few years. 
Such computations may render a formula unneces- 
sary in a particular case, or may serve to establish a 
regional coefficient for the formula or a range of 
coefficients superseding, for instance, those given on 
pages 221-223, or, in a wider application, taking into 
consideration such a table of classified catchments as 
that on page 17. Few engineers as yet see the signi- 
ficance of the new methods, but one would expect 
Mr. Strange to be one of them. In other respects, his 
discussion of flood discharges is an excellent one. 
Apart from these omissions, the work presents 
adequately in a single treatise the whole subject as 
expressed in the title, even if the first word be omitted. 








SIXTY YEARS AGO. 


In the four years or so which elapsed between the end 


| of the American Civil War and the outbreak of the Franco- 
| Prussian War British industry, and the engineering industry 
| in particular, experienced a short-lived “ boom,” followed 


by a period of intense depression. In the similar cireum- 
stances which arose after the Great War many engineers 
and mechanics left the country to seek situations abroad. 
So too in the late ’sixties a strong emigration movement 
set in, and many of our workers sought abroad the employ- 
ment which they could not find at home. To those con- 
templating emigration we addressed a word of warning 
in a leading article in our issue of June 19th, 1868. We 
advised junior engineers, first-class fitters, foremen and 
so forth, to remain at home unless each man individually 
was assured of receiving special advantages when he 
landed in the country of his choice. Nothing, we said, could 
be more imprudent than speculative emigration. To 
illustrate our advice we briefly reviewed the emigrant’s 
prospects in different foreign countries. In Russia, we 
stated, a good deal of engineering work was being done, 
and there was no lack of employment for men of the right 
kind. Unfortunately the average English working engi- 
neer was not of the right kind. Germans abounded in 
the country, and had the advantage over the English 
emigrant in their willingness to work for a smaller salary, 
in their higher technical ability and their aptitude for 
picking up the language. In France and Germany, English 
men speaking the language had probably as much chance 
of obtaining employment as they had at home—certainly 
no more. Spain, Portugal, Italy and Greece offered no 
opening for engineering talent at the moment. In Spain 
and Portugal the poverty of the inhabitants was so great 
that in many districts engineers making surveys had been 
all but starved simply from the difficulty experienced in 
obtaining food other than bread and onions at certain 
seasons. The Turkish arsenals and factories employed 
English fitters and erectors freely, but the vacancies were 
filled not by chance emigrants but by men specially invited 
to come out. A few engineers had gone to South Africa 
and done well, generally, however, by taking up agriculture 
in the first instance, and then resuming engineering when 
a demand for their services arose. London was not more 
overstocked with engineers than Australia, but New 
Zealand offered some opportunities, particularly to an 
engineer who, if need be, could turn farmer. No one should 
try India unless he had friends in the country or was 
specially asked to go. In South America, especially in 
the mining districts, many English engineers were 
employed, but to proceed to Brazil or Peru on speculation 


years after its first publication. Nevertheless, the | would be the height of rashness. In the United States 
the market was as overstocked as it was in this country. 


difference in relative importance is very small in we - 

respect of the discussion of hydraulic problems and To those who, in spite of our remarks, insisted upon emigra- 
A _— | ¢: " ~. . ; rice iti t ar 

the presentment of related data ; it is hardly greater | prey we Gere, me me —- ry ———— rh — 

i ; . . | the language © 2 country oO er choice fore se 

in regard to design and construction, while the parts | guag ; 8 


f tl biect i hi a - foot in it, to secure good introductions and testimonials, 
of the subject in which it is greatest, such as include | to establish an immediate reputation for sobriety and 


the descriptions of weir shutters and some other respectability, and to avoid the friendship of those who 
mechanical features, are of relatively small import-| would rob them of every farthing they possessed in the 








whatever. Only very occasionally does one see a 


ance. That the earthen dam only is considered in | first few days after landing, 
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High Duty Boilers for Sawmill 
Refuse. 


By V. W. GRANBERG. 


Ow1nc to the good results attained abroad with 


have been 


As 


reluse 


high-duty boilers, many such boilers 


imported into Finland in recent years. these 


boilers—even when fired with sawmill 
satistied the highest expectations, it seems appro 
priate to publish the results obtained for the benefit 
of steam users, and particularly for boilermakers. 


The 


Nearly all the crystalline, soft lake and river water 


water conditions in Finland are peculiar. 
contains humus admixtures, which cannot be elimi- 
nated by filtration 


Boilers with bent tubes, as in most upright tube types, 


or by simple chemical means. 
do not appear to suit the conditions, because it has 
been noticed during cleaning, which at some places 
to be that soft 
deposit cannot even turbine 


has done very often, the humus 


be removed with or 


similar cleaning apparatus. High-duty upright bent- 
tube boilers are therefore very seldom used in 


Finland. 

In northern countries in sawmills and paper and 
cellulose factories, the chief industries, in which wood 
fuel is mostly used, the cross drum boiler has the 
important advantage that its breadth enables wide 
grates, which wood or wood refuse requires, to be 
used, it 
has been found that they can be subjected to rapid 


of the 


Steel-cased boilers are favoured, because 


fluctuations load which are common in 


if such boilers 


ean be more quickly fired up or shut down than 


cellulose mills, and also, necessary, 


bricked-in boilers. 


The interesting high-duty boilers of this 
type are two 500 square metre Babcock and Wilcox 
boilers, which were put into commission at the 
Warkaus works, belonging to the firm of A. Ahlstrém, 
Ltd., at the beginning of last year. They are specially 
remarkable for being, in spite of their high rating, 
fired exclusively with sawmill refuse on a so-called 
combined flat-inclined grate. The furnaces, with their 
26-5 square metres of grate area and 116-5 cubic 
metres total volume of combustion chamber, are 
probably the biggest furnaces ever built for sawmill 


most 


retuse. 


Fig. | 


hows part of the Warkaus works, and gives 
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FIG. 2--BOILER AND FURNACES FOR SAWMILL REFUSE 


an idea of what a mill in the north looks like. At the 
left is the sawmill, and behind and beside it the 
mechanical pulp factory, where also hydro-electric 
turbines are situated—and in front of it is the water 
upply canal. The continuation of the same building, 
the part with the two towers, is the paper mill. In 
front of them is a building containing the steam 
turbine power plant—the tower with the clocks 

and behind it are the chimneys and the boiler-house, 
visible. In front of the two last-mentioned 
buildings are situated a sulphite cellulose mill and 
dligester Right in front are the acid 


mot 


house. seen 


towers, and behind them on the right is a drying 
machine department of the cellulose mill. 

The Warkaus concern is one of the biggest industrial 
enterprises in Finland, the yearly production under 








full working conditions being about 40,000 tons of 
sulphite cellulose, 40,000 tons of mechanical pulp, 
60,000 tons of paper, 12,000 cubic metres of plywood, 
and 25,000 standards of sawn goods. The works also 
include an engineering workshop. The steam plant 
has, in its older part, ten normal brick-set 250 square 
metre Babcock and Wilcox boilers, four of which are 
provided with furnaces for sawmill refuse, whilst the 
remaining six are coal fired on chain grate stokers. 
In the extension of the building, which is intended for 
four boilers, only the two 500 square metres high-duty 


and Wilcox type. They have thirty-two section, 
with eight 4in. tubes in each. The diameter of t! 
steam drum is 1370 mm. and the length 6400 m 
The diameter of the mud drum is 600 mm. and t}). 
length 6850mm. The superheaters are placed }y 
tween the top row of boiler tubes and the economis: 
They are constructed of | fin. tubes and they cann 
be cut out of action either on the gas or on the stea 
i side. 

The economisers, manufactured by E. 
Son, Ltd., have a heating surface of 


Green an! 


375 aqua 











Fic. 1 


boilers are at present installed. The three chimneys 
visible in the pictures indicate the three stages of 
development of the works and also of the boiler plant. 

The first chimney has an inside top diameter of 
2-5 m., is 63 m. high, and serves the four first boilers 
heated with wood waste. The second chimney is 
87 m. high, is 3-6 m. diameter at the top, and carries 
off the flue gases from the six boilers heated with coal. 
Phe third and last chimney is intended for four high 
duty boilers ; it lou. 4 high and has an inside 
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top diameter of 5 m. The principal dimensions of 
the two high-duty boilers are : 


Heating surface 
Boiler 
Superheater 
Economiser 
Steam pressure . 
Crate area . 
Volure 
Combustion chamber, gross 
Combustion chamber, net : 
Fuel in the combustion chamber 
Ratios 
Grate area: heating surface... .. .. 1: 19°3 
Grate area : combustion chamber (net) 1: 3-4 
Combustion chamber (net) : heating 
surface. . : 


The 


S11 aq. m. 
200 aq. m. 
375 aq. m. 
21 kg. /aq. em 


116-5 cu. m, 
) eu. mm, 


About 26-5 en, m. 


boilers—-Fig. 2—are of the C.T.M. Babcock 











THE WARKAUS PAPER AND CELLULOSE FACTORY. FINLAND 


metres and are erected directly above the boilers; they 
are of the so-called tri-tube type and consist of hor: 
zontal cast iron tubes attached to horizontal headet 

each for three tubes only. Ten fixed 
above one anotlier on stays which are attached to sick 


sections are 


villars and eight such section groups are placed sick 
I 


by side. Each group is provided with stop valve 

both at the inlet and outlet, to enable any one ot 
them to be cut out in case of emergency, thereby 
eliminating the necessity of shutting down the whole 


4470 —_=— 





6500 —— 























boiler. The economisers are steel cased in a similar 
manner to the boilers. 

The boilers and economisers are provided with 
automatic “* Diamond " type soot blowers. The water 
level is automatically adjusted by Copes feed water 
regulators and the stoking is regulated by the aid ot 
load indicators or meters. 


The furnaces—see Fig. 2-—are provided with com- 


bined flat inclined grates and the grate area, as 
already mentioned, is 26-5 square metres. 
Previous experience showed that these boilers 


should be provided with grates of 32 to 33 square 
metres area to prevent steam generating difficulties 
in winter time, when snow and ice is intermixed with 
the sawmill refuse which already in itself is very wet, 
holding up to 60 per cent. of water. Owing, however, 
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, local conditions and the size of the boiler structure 
could not made larger than 
6:5 square metres per boiler. Nevertheless, even 
ith these, for the fuel conditions, comparatively small 
ate areas the have given their normal 
vaporation of 20 to 23 tons of steam per hour. 

Chis type of furnace has been. developed by the 
riter from the flat grate furnace, in which the fuel 

hot in from above through an opening in the furnace 
vof. Such furnaces have been in use for a considerable 
ime at all the sawmills in the North, and give very 
tisfactory combustion results when correctly dimen 
oned, but the grate area cannot be much increased 
id the efficiency therefore somewhat limited. 
he construction shown in Fig. 2 was attained by 
creasing the most effective parts of the old flat 
rate furnace and retaining the satisfactory drying 
me of the old furnace. The waste wood dries to 
ne extent in the upper part of the furnace and then 
wns very intensely on the inclined grate, where the 
iel layer is not very thick, so that the air can pass 
rough the grate to the combustion chamber. On 
© ordinary flat grate the fuel lies in a heap and the 
ir passes far less readily. Tests with furnaces having 
uly an inclined grate, as used in brown coal furnaces, 


grate area be 


boilers 


1s 


ave also given good results. It is observed, how- 
ver, that such furnaces are very sensitive to varia- 


ons in the consistem y of the waste wood, which is 
t the case with the so-called flat inclined grates. 
\s the Warkaus concern gets waste wood also from 
other the consistency naturally 
varies greatly sawdust, fine and coarse 
chopped waste wood and, partly, long split wood. 
Under such conditions it was felt that only the com- 
bined grate type would prove the best, and the work- 
results have proved the correctness of this view. 
\s seen in Fig. 2,the furnaces are divided in halves each 
about 2m. wide, not only to make sure that the fuel 
covers the inclined grates as equally in thickness as 
possible on the sides as well as in the middle, but also 
the construction the arches in this case 
made it necessary to divide the furnace. 

The dividing which the arches, 
reaches a little above the inclined grate, so that the 


sawrnills, 
between 


any 


ing 


because of 


wall, supports 


upper part of the combustion chamber is about 
$-6m. long, 2m. broad, and 5m. high. The total 


height from the lower flat grate (ash grate) up to the 
little over 9m. These proportions seem 
mewhat big, yet the combustion chamber volume 
When there is a high load 
production in the furnace 

1 t. cal. equals 1000 k. cal., 
per cubic metre per 
be remembered that 


tubes is a 
over-dimensioned. 
the boiler the heat 
amounts to over 250 t. cal. 
k. cal. equal metr. heat value 
For it 
pulverised coal furnaces are usually calculated with a 
heat generation of only 130 to 150 t. cal 
metre if perfect combustion of all the particles and 
a long lifetume for the brickwork In 
Finland heat production up to 500 t. cal. have formerly 
in furnaces but the 
neighbourhood was usually covered with a layer of 
partly burnt bits of wood, owing to the grates being 
overloaded. The résult is not only considerable fuel 
but there is a considerable danger of fire at saw- 
mills, to say nothing of the soot nuisance at pulp and 
paper Many old sawmills are provided with 
soot behind the boilers, but 
because this arrangement is technically and economic- 
ally impossible at the bigger modern mills the evil 
must be pulled up by the root, ¢.¢., the grates and 
combustion spaces in the furnaces must be made much 
bigger than the standards generally followed till now. 
In regard to high-duty boilers heated with wet saw- 
mill refuse the proportion of grate area to heating 


is not 


on 


hour comparison may 


per cubic 
desired. 


are 


heen recorded for waste wood, 


loss, 


mills. 


catchers —chambers 


at 


constructions. Each of these sections can be taken 
down or reconstructed without injuring the brickwork 
above or beneath. Vertical expansion is made possible 
by wide expansion slits under the arches which are 
jilled with asbestos fibre. To allow for horizontal 
expansion as far as possible all the vertical slits 








are left at least one-third, but up to two-thirds, of 
their extension the fire side without mortar. 
Thus every brick can expand laterally in its hottest 
part, and because the hind part is cooled by the com- 
bustion air in the vertical air flues—-see Fig. 2—-there 
is no fear of any large horizontal expansion, which 


on 











The other parts are made 
Bjuv F,” and 
The masonry was erected most care- 
the bricklaying was all the time under the 


Héganiis crown,” is used. 
with bricks marked ** Stabbarp star,’ ‘ 
** Héganiis.”’ 
fully ; 
supervision of instructors; each brick was first 
calibrated, ground, and fitted to its place only after 








Evaporation Tests with 511 m.* Cross Drum 7 ype High duty Boilers Heated with Sawmill Refuse 
Test number 
l 2 5 4 5 6 7 s 
Load on the boiler .. ‘ Me Ais. . 3), a, 3/, 1 I*/, 
Date of test. ats iz), is 1s), 10/5 16), 19), 7, 
Duration of the test, hour s x » ~ a . 7, th. 5mm 
Fuel 
Percentage of moisture 7-5 54-5 9-4 0-5 8° 7 8° 7 54-5 40 
Effective heat value ; from the for 
mula heat val 4500 51-94 m 
(m per cent. of moisture), k. cal 1.606 1,761 1.507 1,502 1,543 2.514 
Weight per m.*, kg : 4 2 2 378-7 362-9 
Totally burnt, m.* 6 5 212 231 
Totally burnt, kg $2,193 60,388 80,278 83,840 
Totally burnt per hour, ky 4,024 i 5 10,035 10,480 
Totally burnt per m.* grate area, kg 87-4 151-9 284-8 378-7 395-5 
Totally burnt per m.* heating sur 
face, kg. = . 1-5 7-88 14-8 19-6 20-5 22-1 25-0 
Heat production per hour, t. cal 3,718 7,086 11,451 15,073 16,171 17,408 12,528 
Heat production per m.* grate 
area,t.cal. .. 140 267 429 568 609 657 850) 
Heat producticn per net m.* com 
bustion chamber, t. cal. 41 79 27 167 180) 193 ord 
Feed water 
Before economiser, deg. Cent 34 31 29 24 25 25 22 22 
After economiser, deg. Cent lo2 Os 102 98 os 102 94 R5 
Total evaporation, kg. 30,255 57,387 08,107 126,434 134,430 ) 161,168 55 
Total evaporation per hour, kg 3,782 7,166 12,263 15,804 16,604 22,230 
Total evaporation per hour and m 
heating surface, kg. 7:4 14 24 30-9 32-9 44-8 43-5 49-8 
d:o reduced to normal steam 
(639 k. cal.), kg... . oa 7-1 13-8 24-3 g2-1 34-2 16-2 46 p2 
Steam 
Pressure, kg. /cm.* . 18-8 19-3 19-3 19-6 18-9 19-6 19-8 19-8 
Temperature after superh., deg. ¢ 79 307 S48 369 373 $78 389 370 
Combustion 
Flue gases CO, before econ , percent 13-6 18-4 17-3 17-9 17-9 16-1 17-0 17-2 
Flue gases CO, after econ., per cent 13-6 18-1 17-1 16-8 16-8 14-7 15-9 15-7 
Flue gases CO, +O, after econ. ,, 20-1 20-4 19-9 20-0 20-0 20-0 19-8 19-8 
Excess of air after econ., per cent 45 1” 15 17 17 34 22 23 
Excess of temp. before econ., deg. ( 207 239 2R3 316 322 335 368 365 
Excess of temp. after econ., deg. ¢ 118 133 67 191 202 207 234 228 
Combustion air, temp., deg. ¢ 21 38 38 37 35 37 32 37 
Draught in the furnace, mm. V.P 3 4 4 5 6 9 8-5 5 
Draught before econ., mm. V.P. 4 l 6 15 17 BoD) 36 29 
Draught after econ., mm. V.I’. . 5 2 6 16 21 37 45 37 
Evaporation 
Per kg. fuel, kg. oe ‘en , 1-63 1-78 1-62 1-58 1-6 1-58 1-74 
Per m.* fuel, kg aon 610 662-8 577-1 596-4 582 612-5 79-7 
Per 1000 t. cal. in fuel, kg 1017 lool 1070 1,048 1,027 1,022 987 
Normal steam (639 k. cal.) per kg. of 
fuel, kg... ise 1-56 1-7 1-5 1-63 1-66 1-64 1-84 
Normal steam (639 k. cal.) per m.4 
of fuel, kg. p82 653-5 8S 2 618-8 605-6 635°5 614-2 
Normal steam per 1000 t. cal. in 
fuel, kg. . . “71 lvoe 1.0g5 1.085 1075 1.060 1,045 
Heat balance 
Used for evaporation, per cent 7 58-1 61-6 os 9-8 58-3 57-1 
Used for superheating, per cent io 5-6 a3 9-2 9-3 0-4 9-7 
Used for preheating, per cent 6-9 6-8 7-8 7 7-6 a-l 7-1 
Used for total, percent. .. , 68-9 70°5 77-7 77°3 6-7 75-8 73-9 
Loss in free heat in the chimney, 
per cent. . , 9-7 6-3 9-9 11-8 12-7 13-9 14-7 12-2 
Other losses, radiation, conduction 
and unburnt gases, per cent. 21-4 23-2 12-4 wo 10-6 1-3 11-4 
Ditto, t. cal. , ‘ : 706 1,644 1,420 1,043 1,714 1,793 2,568 


careful adjustment of its alignment with the bricks 
already laid. Secarcely any mortar was used, the 
bricks were only dipped into it and the surplus mortar 
was scraped off ; when the bricks were fitted they were 
rubbed together, so that the fireproof brick material 
formed a compact bulk, in which the mortar only 








surface ought to be least 1: 15-16 and in normal 
longitudinal drum brick-set boilers at least. 1 : 20-24, | 
if the existing heating surface is to be adequately 
utilised. It has been proved that with furnaces for 
lim. long wood fuel in normal brick-set boilers the 
proportion ought to be about 1: 30. The proportion 
of grate area to the volume of the combustion 
chamber at Warkaus 1: 3-4, and, as ascertained 
by actual experience, with furnaces for waste wood, 
at least this proportion ought to be adhered to. 

The furnace is supervised from three levels. In 
the basement the two lower grates are cleaned. The 
ashes and the clinker formed by sand particles and 
other dirt in the fuel, must occasionally be removed 
from the grate steps and the ash grate—-lower flat 
grate. The ash chamber therefore is provided with 
doors—see Fig. 2-1-8 m. high, so as to make the 
and work easy. The upper inclined grate, 
which only seldom needs cleaning, is attended to from 
the floor level of the boiler building. For this purpose 
the furnaces have normal ash doors at floor level. At 
the beginning of the firing, to get the furnace hot. 
small quantities of unchopped fuel, 1m. long, are 
thrown in through normal stoking doors at the firing 
front. The regular working place of the fireman is 
on the top of the furnace, where the flow of the fuel | 
and secondary air, as well as the draught, are regulated 
according to the load indicator. 

The brickwork of the 
Hoganas, Sweden —and 
brickwork not interlaid 
it is only supported by it. 
expansion for temperature variations is provided. 
To make work easy and to make free 
expansion in the vertical direction possible the high 
vertical walls are made in sections, supported by arch 


net 


Is 


access 





furnace of fireproof 
red bricks. The fireproof 
with the red brickwork ; 

To prevent cracks free 


Is 


repair also 
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Fic. 3 -PLOTTED RESULTS 


might cause dangerous cracks either in the refractory 
or in the red brickwork. 

In places which are most exposed to the heat, as in 
the refractory arch in the lower part of the furnace 
and in the screen arch covering the front part of the 
furnace, special fireproof brick material, marked 





or Woop-REFUSE BOILER TRIALS 


filled any possible unevennesses between the brick 
Bricklayers’ trowels must not be used in the usual 
manner in the erection of fireproof masonry. To 
reduce radiation losses of the big furnace and also 
to increase the durability of the fireproof masonry 
part of the combustion air flows through the space + 
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The 


between the fireproof and the red brickwork. 
combustion air is drawn from the skylight of the boiler- 
house by a fan and driven into the air channels through 


a flat plate duct. The secondary air is regulated from 
the working platform of the stoker by an adjusting 
lever. 
Tests OF THE BOILER. 
The evaporation tests were made between March 
10th and 21st, 1927. 


except No. 5, 


in order to ascertain the boiler’s highest 
capacity when heated with plywood waste. 
this short test no fuel measurements were taken. 


The fuel was measured and weighed in half cubic 


metre wooden boxes ; the nature of the fuel was : 


refuse, stored nine months. 
refuse, fresh, mainly sawdust. 
refuse, fresh. 

refuse, fresh. 


)} Sawmill 
) Sawmill 
Sawmill 
)} Sawmill 
Sawmill 
sawdust 

Sawtnill refuse, fresh, mainly sawdust 

(7) Sawmill refuse, fresh, containing a little sawdust. 
(8) Plywood waste and some wood fuel | m. long. 


l 
4 


The amount of moisture in the fuel was determined 
by drying separate average samples for every test. 
For test 2 the fuel varied very considerably, and it is 
likely that the amount of moisture was under 
estimated, which conclusion may derived from 
Fig. 3, in which the efficiency calculated by the 
moisture contents arrived at was evidently too low. 

The water was measured by means of controlling 
cisterns made specially for the purpose. 

In the test results the efficiency curve is surprisingly 
relatively straight, notwithstanding the 
While the grate had to be made smaller 
than originally intended the highest efticiency, 
nh 78 per cent.—very high for this wet heating 
material was attamed at a relatively low load, a 
little under half load—at a fuel rate of 250-300 kilos. 
per hour, é.e., a heat value of 375-450 t. cal. per 
square metre of grate area per hour—and then slowly 
dropped as the fuel rate increased. As already men- 
tioned, in test 2 the fuel varied considerably, so that 
the determined contents of moisture did not corre- 
spond to the actual conditions, and therefore the 
efticiency point fell outside the curve ; this happened 
also in test 1, where probably the big furnace brick- 
work did not quite hold the heat corresponding to the 
low load. 

The fuel consumption, calculated in t. cal., appears 
as a slightly curved line, and with 1000 t. cal. (in the 
fuel) the volume of water evaporated calculated at 
normal 639 k. cal.) comes up to 1000 kilos. 
and slightly in the different tests. It is very 
interesting to observe the temperature of the super- 
heated the flue The superheat 
temperatures increase in quite a straight line at small 
loads and likewise the flue gas temperatures after the 
The curve for the flue gas temperatures after 
the economiser is, on the contrary, slightly S-formed 
and rises at full load up to 235 deg. Cent. 

The results show extremely 
favourable the furnace construction is for the working 
conditions in this case. Although the nature of the 
fuel varied between sawdust only and chopped waste 
wood only, and at the overload test consisted of ply- 
wood waste and | m. long wood fuel, the combustion 
was nevertheless perfect, and the air excess very small 
indeed, almost exceptionally small under such work- 
It must also be noticed that the load 
varied within great limits, from 
5 tons evaporation per hour. To the 
contention that the above results were obtained under 
trialconditions, wheneverything was arranged most ad- 
vantageously, it may bestated that under normal work- 
ing conditions at a later date it has been proved that 


be 


and 
varying loads. 


even 


steam 
more 
steam and 


gases. 


boiler. 


combustion how 


ing conditions. 
of the boiler 


3-8 up to 25 


Was 


All the tests, exclusive of No. 5, 
were done on one boiler. The trials lasted eight hours, 
carried out on the other boiler, which 
lasted seven and a-half hours, and No. 8, which lasted 
one hour and five minutes. The last test was only made 
steaming 

During 


refuse, fresh, well chopped waste wood and a little 


HYDRAULIC COAL 


VICKERS - ARMSTRONGS, 


HOIST 


LTD., 


THE TYNE 


ENGINEERS 


ON 


LONDON, 








amount of draught, fuel, secondary air, &c., at the 
continually varying loads, i.e., from 30-50 kilos. per 
square meter per hour -the highest load recorded is 
62 kilos. per square metre per hour. 

It is seen from the test results that high-duty boilers 
heated with sawmill refuse satisfactory 
working results and show straight efficiency curves, 
although it is not possible with these boilers, as with 
boilers heated with coal and having automatic stoking 
apparatus, to regulate the speed and charge of the 


give most 





FiG. 4—LOAD DIAGRAM OF A PAPER MILL 


the boiler attendant can easily adjust the combustion 
to proceed very favourably, although the load varies 
so considerably shown in Fig. 4—and the fuel 
quality differs as it comes from different sources. 
These good results are possible only because the 
boilers are provided with load indicators, and also 
combustion control instruments are arranged at the 
working platform of the stoker. Were the attendant 


as 


not guided by load and combustion meters, it would, 
with a furnace containing 26} cubic metres of fuel, be 
* quite impossible to estimate at the right time the proper 


grate according to the actual load. Boilers of this 
type are therefore quite as suitable when heated with 
wood and waste wood as are boilers heated with coal 
in modern boiler plants, especially since the flat 
inclined grate, here described, gives even at fluctuating 
loads extremely good combustion results, is also very 
suitable for high loads, and can easily be erected on a 
rather small area, for which very purposes this type 
of furnace with the combined grate was constructed. 




















33-Ton Hydraulic Coal Hoist. 


In the article deseribing the new riverside quay at thy 
Albert Edward Dock on the Tyne, which was published 


in our issue of June 25th, we made mention of a coal 
hoist which had been supplied by Vickers-Armstrongs, 
Ltd. We are now enabled, by the courtesy of that firm, 
to illustrate this hoist by means of the accompanying 


engravings and to give the following additional particulars 
of it. 

The hoist was designed to deal with hopper door wagen 
having a gross weizht of 33 tons and measuring 24ft. 6in 
over the buffers. The maximum height of lift from the 
quay level is S7ft. 6in. and the speed of lifting is at the 
rate of 50ft. per minute with a hydraulic pressure in the 
mains of about 700 Ib. per square inch. The hoist framing 
is constructed of rolled steel sections and plates braced 
vertically and horizontally, and secured to the concret« 
foundation by bolts. 

The cradle, which is rolled 
sections and plates, is suspended at the four corners by 
steel wire lifting ropes, which are led over compensating 
sheaves. It is fitted with guide rollers at the corners which 
work on guide bars secured to the main vertical members 
of the framing. On the underside of the cradle is a bopper, 
built up of steel plates and angles, fitted with a tumbling 
door to bridge over the space between the lower end of the 
hopper and the heel of the main shoot. The cradle is pro- 
vided on each side of the rails with timber flooring. 

The lifting machinery consists of two hydraulic cylinders 
titted with rams, crosshead, guides and sheaves, the multi- 
plying power being 2 to 1. The two rams are connected 
to the crosshead, which is fitted with four sheaves for the 
lifting rope. Four conveyance sheaves are also arranged 
on the top frame. Partia!ly to balance the weight of the 
cradle and to minimise the amount of pressure water 
required. cast iron counterweights are attached to 
the crosshead. The lifting machinery is carried on vertical 
stee! girders secured to the back of the framing. 

The shoot, which is constructed of rolled steel sections 
and plates, is furnished with a hinged door at the nose end 
to regulate the flow of coal. The door is adjusted by means 
of a manilla rope which is wound round a drum, fixed at 
the top of the front frame, which is operated from the 
cradle platform by a whipping chain and gear. The nose 


also constructed of stecl 
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end of the shoot is raised or lowered by means of a chain 
which is led over conveyance sheaves on the top of the 
framing, down to an hydraulic cylinder fixed vertically to 
the back of the hoist framing alongside the lifting 


machinery. The cylinder is fitted with ram, crosshead, 
sheave frame, guides and multiplying sheaves, the multi 
plying power being 6 to 1. 

The heel of the shoot is carried on a built-up steel girder 
having pawls which engage in two cast iron racks fitted 
to the front vertical-member of the framing. Safety chains 
are also provided. In order to allow a horizontal move- 
ment at the nose end of the shoot for trimming purposes, 
the heel end is pivoted, the pivot being carried on the steel 
girder. The heel end, which is adjusted by means of 
catch levers fitted to the cradle, can be raised or lowered 
to any desired position by the lifting machinery. The shoot 
projects 21ft. 4in. from the face of the quay when at the 
usual angle for working. The maximum height from the 
high-water level to the nose end of the shoot is 65ft. when 
the shoot is at the working angle. 

There is a lengthening piece, which is arranged to slide 
out and in and which has a range of 10ft. It is guided by 
means of rollers fitted to the shoot. The machinery for 
operating this lengthening piece consists of two hydraulic 
cylinders, one for opening and one for closing. Each 
cylinder is fitted with ram, crosshead, sheave frame, guides 
and multiplying gear, the multiplying ratio being 4 to 1. 
Steel wire ropes, which are led over conveyance sheaves 
fitted to the front of the hoist framing at the top, allow 
the lengthening piece to be operated at any position of the 
shoot. 


Phe working valves for the machinery are placed in a 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MULTIPLICATION WITH A DIFFERENCE. 


Sir,—I was interested to see the letter from Harold I. 
Sidgwick on above in last week’s issue, as I remember a 
friend explaining this method to me some time ago. He 
now tells me that he learnt it about 1882, and that it is 


sometimes called the * dot "’ system. 


The method he uses is to put a line of dots between the 
two lines of figures with intermediate dots on the same 
line between the others. Each of the items (1) to (9) in 
the table given by Mr. Sidgwick is then the sum of the 
products of all numbers diametrically opposed with the 


corresponding dot as a centre. 


In practice it would be easier to write the numbers to 
be multiplied together with a space between each digit 


thus : 
J 2 6 5 4 l i) 2 7 $ 
ov 
s ot) 7 ” 1 1 6 I 
2929096454 1771668 


L might add that, in 1882, my friend was informed that 


school children in Germany were taught mental arithmetic 
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ARRANGEMENT OF 33-TON COAL HOIST 


valve house at the back of the hoist and are operated by 
means of chains from the cradle platform. The lifting 
machinery is equipped with automatic cut-off gear, 
which brings the cradle to rest at the top and bottom 
positions. Timber buffer beams automatically close both 
sides of the hoist when the cradle is lifted, so as to prevent 
wagons from running into the cradle well. All the 
machinery is enclosed in a steel plate and angle casing 
which is provided with doors for access to glands, sheave 
pins, &c. In order to protect it from the weather the 
structure has been coated with “* Bitumastic ” solution and 
enamel made by Wailes Dove Bitumastic, Ltd. 

We understand that during its official trials the hoist 
was successfully tested through all its motions with the 
cradle loaded with a wagon having a gross load of 35 tons. 








To substantiate its claim that electric cooking equipment 
can be left to look after itself, the Electric League of Mil 
waukee recently gave a novel demonstration. According 
to Electrical Merchandising, upon a platform entirely 
surrounded by glass panels were placed an electric range 
a refrigerator, a toaster, and a coffee percolator. A battery 
of five electric “ start and stop "’ switches was connected 
in series with the range elements, and similar switches were 
placed in the toaster and percolator circuits. At 4 p.m. 
upon the appointed day a cook prepared a complete dinner 
and set the timing clocks, and the enclosure was then 
locked. Invitations to dinner at 8.30 had been issued, 
and promptly at that hour the enclosure was unlocked 
and the complete meal was found to be ready. 





by this method up to three figures by three figures, but 
they started in the reverse direction, thus : 


123 456 (1) 400 100 1000) 
(2) { 400) 20 S000 48000 

~~ % 50 100 5000 53000 

100 3 1200 54200 

(3) 50 20 1000 55200 

6 100 600 55800 

oO 3 150 55VDO 

(4) \ 6 20 120 56070 

(3) 6 3 1S SG6OSGO 


It is surprising how easy this method is after a few 
trials. C, PLENDERLEITH. 
London, June 18th. 


Sir,—The method of multiplication described on 
page 667 of your issue of 15th inst. by Mr. Harold Sidgwick 
is interesting and should be better known to engincers, 
but is by no means new, however. The present writer 
saw the process demonstrated very ably some years in a 
market square—Newcastle-on-Tyne itinerant 
vendor of a booklet on ‘Short Cuts in Arithmetic,” 


by an 


and it is also described in older books on arithmetic under 
the name of 
Multiplication.” 
It has one disadvantage in that the accuracy of the 
products obtained cannot so readily be verified as with 


Cross Multiplication ’’ or ‘*‘One Line 





other methods, except by repeating the whole process. 
Since, however, the method gives exact results, it should 
be noted that the check known as “ casting out the 
nines ’’ can, and should, be applied in each case. 

The process is particularly useful in obtaining the 
product of two small numbers or the square of a small 
number. 


June 19th. CC. Brooks. 


Sirk,—With reference to your correspondent 8s letter 
detailing a contracted method of multiplying numbers, 
this method is not new and is given in a small surveying 
manual—American—which I bought before the war. I! 
have sometimes used this method, but except that fewer 
figures are written down, it is possibly little quicker than 
the more usual way. J. P. CLarx. 

Portishead, June 18th. 


SAFETY RAZOR BLADES. 


Siz,—-The article on page 621 of your issue for June Sth 
mids to our knowledge of safety razor blades as turned out 
by the makers, but touches very lightly on the life of the 
blades in regular daily use. The author's blades were 
apparently tested in use by all and sundry,’ and we 
cannot be sure that every blade had a fair chance, or, at 
all events, the same chance. Chins and beards in them- 
selves are variable and methods of use, preparation of the 
chin and the handling of the razor are unknown and 
unstandardised quantities. Your readers may be inter 
ested in a method of experimentation which | have 
employed which has added something to the available 





knowledge of the subject without requiring the use of the 


| microscope or of any scientific analysis 


Experience having taught me that the virgin newness of 
a blade soon disappeared in practice, and that few users 
were content to scrap a blade after two or three days 
use, and having found that even a great metallurgist 
name given on request was experimenting in the 
stropping and handling of safety razor blades, | felt 
justified in making a series of experiments which have 
lasted about 24 years. 

With due regard to scientific method, [I began by 
reducing the number of variables by confining the experi 
ments to 
single razor. 
single make of blade 
single shaving soap 
single chin (my own 


dd ded 


single operator (myself 


- 


regular period of use (every day 

The variables were the method of honing and stropping 
During the first vear | used a * Twin-plex stropping 
machine as soon as it became evident that systematic 
stropping was required, and finished by stropping on the 
hand. The machine produced stropping marks at right 
angles to the cutting edge, and the hand two sets of 
angular marks, crossing each other «and crossing the 
machine marks as well. 

The results were as follows 


Blade No. 1 71 days, cracked 
Blade No. 2 i4 days 
Blade No. 3 38 days 
Blade No, 4 37 days 
Blade No. 5 0) days 
Blade No. 6 54 days 
Blade No. 7 18 days 
Blade No. 8 26 days 


The first blade cracked in being clamped in the bolder, 
this tending to confirm a suspicion previously held that 
cracked 


the average life per blade, about forty-six days, was surely 


otherwise very hard—blades were the best, but 
better than could have been secured with new blades alone. 

At this stage it was suggested that a combination of 
honing and stropping might give even better results, so 
| obtained an ‘* Optatus”’ stropping machine and an 


Allegro ”’ 


honing part only, and began on blade No. 9 with the 


honing and stropping machine, using the 


following results 
Blade No, 9, as new : 4 days, neither honed hor 
stropped, rapidly deteriorated 
Stropped on the hand only 11 dave, gradually deteriorated 
Stropped daily on Optatus 


machine 115 days 
Honed once on Allegro hon 

ing machine and then 

stropped daily on Optatus 

maw hine 25 day 


Total useful life ; 140 days, after which blade 
could not be restored either 
by honing or by stropping 

Blade No, 10 
Rough stropped on Twin 

plex machine with fine 

razor paste when dull and 

then finish stropped on 

Optatus stropping ma 

chine and finally on hand 365 days 

The last few days of the 365 were a little difficult, as 

the blade was obviously nearing the end of its useful life 
I think I have succeeded in proving that rough and 
finish stropping lengthens the life of a safety razor blade and 
that honing is relatively unimportant. 
In these experiments the ‘* Twin-plex stropping 
machine was employed for rough stropping, as it seemed 
to work satisfactorily, although the stropping marks did 
not cross each other, and the ‘* Optatus ”’ for finish strop 
ping, for the reason that the stropping marks crossed each 
other and the previously produced rough stropping marks, 
and thus produced a finely stropped finished edge 
P. V. Vernon 


Coventry, June 19th. 


LOCOMOTIVE EFFICIENCY 


Sir,—The results of several very interesting locomotive 








trials have been recently published, and as these are not 
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generally directly comparable owing to differences in 
setting out, I have prepared a table which allows this to 
be done. One or two assumptions have had to be made, 
and possibly your other contributors may see their way 
to verify or correct these ; they are all noted at the foot 
of the table. There is only one item that is not com. 
parable—that is the evaporation of the Schmidt-Henschel 
locomotive. I cannot reduce this to equivalent evapora- 
tion, as I have no steam tables up to 900 lb. per square 
inch. 

I have 
stated to be the most economical simple engine in the 
but it with modern 


British simples. The figures are for the best single test 


included the P.L.M. simple, as this has been 


world, obviously cannot compare 
















Also the P.L.M. 


compound figures are for the four tests with the heaviest 


in an average against the other examples. 


loads. 

The Great Western figures are very interesting. These 
engines have small superheaters, and it would seem that 
this is the cause of the high water consumption, and also 
high evaporation—the highest on the table—the net result 
in coal per D.B.H.P. hour being very nearly as good as 
the L.M.S. The P.L.M. compound shows very 
good water consumption figures, but the evaporation is 
so extraordinarily bad that the net result coal 
D.B.H.P. hour is. not quite so good as either the L.M.S. 
or G.W.R 

The Schmidt-Henschel, both 
and coal per D.B.H.P. hour far below all the others, but, 
strangely enough, the coal per ton-mile does not reflect 


figures. 


im per 


of course, shows water 


this; possibly, I am wrong in assuming that the published 
train weights include the engine and tender, and, of course, 
coal per mile and per ton-mile figures are not strictly com- 
parable unless they are for journeys over the same road. 
C. M. Kerver. 
Cookham Dean, Berks., June 19th. 
|The coal per drawbar horse-power per hour must be 
It can only be 
Each of the 


rewarded as the critical economical figure. 

obtained by the use of a dynamometer car. 
companies but believe there no 
standard method of calibrating the springs. If the springs 
do not give identical readings, the comparability of the 
results be vitiated. If the figures presented by 
different companies are to be contrasted, it is very desirable 


has its own car, we is 


must 


that the dynamometer springs should be calibrated by an 


Ep. Tue E.] 


inde pe ndent authority. 








Books of Reference. 


Iue Port of Hull Annual and Humberside Com- 
mercial ’’ is issued from the offices of the “* Port of Hull 
Monthly Journal,’’ Bishop-lane, Hull, price 3s. 6d. net. 
It is edited and published by Mr. H. E. Cooper Newham, 
and it gives all matter of interesting information regarding 
Hull—or Kingston-upon-Hull—and its sister Humber 
ports, Grimsby and Goole. Particulars are given of the 
facilities which Hull offers for trade ; of the great York- 
shire coalfield and of the Humber coal trade in 1927; 
and of the inland waterways which have direct connection 
with the Humber. Then the shipping trade of the port 
and the shipbuilding on the river in 1927 are discussed, 
and then follows an article on the Hull grain trade, which 
1s of increasingly important dimensions. Then, in turn, 
the vegetable oil trade, the timber trade, the fruit trade, 
and the fishing industry receive attention, and then 
detailed lists of goods imported into and exported from 
Hull are given Finally, there are articles on ‘‘ Grimsby 
and Immingham,’ “‘ Hull and Commercial Aviation,’ 
and “‘ The Port of Goole,’’ and a review of the Hull markets 
in 1927 and prices current. The book is published with 
the idea of attracting traders to the Humber, and, cer- 


tainly, a very good case for the river is made out. 


‘‘ INDUSTRY in Sweden ”’ is the title of a book of refer- 
ence which has been published by the Federation of 
Swedish Industries, and a copy of which has been courte- 
ously sent to us by the Swedish Acting-Consul-General in 
London. Its object is to disseminate a more intimate 





knowledge of Swedish industries, and as it is written in 
English, and excellent English, too, it is evidently intended 
to appeal, specially, to English-speaking peoples. It is 
divided into two parts. The first discusses Swedish 
industries, their foundations, conditions and national 
importance, and contains articles on “* Sweden’s Natural 
Resources in relation to Industry,”’ by Professor Gunnar 
Andersson; “ Industry and Means of Livelihood,” by 
Professor Sven Brisman; ‘“‘Some Data on Modern 
Swedish Industry,” by Dr. Einar Huss; and “ Swedish 
Industry in relation to Research Inventions,”” by Kommer- 
serad Axel F. Anstrém. Then there are general articles 


on the “* Mining and Metal,”’ the “‘ Mineral and Stone,” 


“Timber,” ‘“ Paper and Printing,” ‘* Foodstuffs,”’ 
“Textile and Tailoring,’ ** Leather, Hair and Rubber 
Goods,” and “ Match, Oil, Fertiliser, Mxplosives and 


The Royal Scot” figures are for the average of the Other Chemical” industries. ‘The book is excellently 
tests on the days shown, the excluded ones, in my opinion, got up, printed and illustrated, and apart from its 
Coal per Evapora Coal 
rain Coal ton-mile, tion from per 
weight, Water per exeluding and at DBHL 
excluding er raile engine and 212 deg hour. 
! rtive Reterence Date of trial engine D.BLHLV tender Fah 
and hour 
tender Figures correct for coal at 14,000 B.Th.U. 
per pound 
Tons Lb Lb Lb Lb Lb 
P.ouM 4 6 > The Lecomot Dee. 23, 1911 au 33°88 79-7 o- 166 9-0 1-63 
sinn ple hf 1917 
P.L.M 4-6-2 vocomotire July 6, 7, 9, 10, 1913 7 21-6 Hew o- lls 8-7 3-02 
compound Feb., 1917 
G.WwW.R Coldicot The Locomotive March 19 aid 20, 1924 bit 28-1 t4-l ole 11-5 2-08 
Casth Sept., 1924 
L.M.S Royal Tue ENaineger, Oct. 24, 25 $56 24-5 42-7 00-0935 1-3 2-96 
Scot Dex » 1927 Nov. 2, 
Oo, Ll, 
1927 
L.N.E.R {-i-2, Tue Enautneer, Feb. 13-18, 1928 110 25-2 8-8 o-o925 lu-t 5-08 
180 Ib. press. June 15, 1928 
L.N.E.R t-6 2, Tue Enoinerer, Feb. 20-24, 1928 $27 25-5 35-4 O-OR828 lo-l s-12 
220 Ib. press June 15, 1928 
Schmidt-Henschel Tue Eneingerr, March 3, 5, 8, 10, II, iil 18-75 38-4 00-0869 8-1 2-32 
Jan. 20, 1928 12 and 26, 1927 tual 
Assumptions P.L.M. coal 700 B.Th.U. per pound ; L. and N.E.R. coal, 14,000 B.Th.U. per pound ; feed temperature 
of P.L.M. simple, L.M.S. and .E.R., 40 deg. Fah.; feed temperature of P.L.M. compound, 60 deg. Fah Schmidt-Henschel 
engine and tender weight, 13 
having features which make them unfair to be included value as a book of reference for those desiring infor- 


mation regarding Sweden, will undoubtedly be widely 
read on account of its inherent interest. 


* Tue Universal Directory of Railway Officials, 192s,” 
which is published by the Directory Publishing Company, 
Ltd., of 33, Tothill-street, Westminster, S.W. 1, price £1, 
is the thirty-fourth annual edition of what is a quite unique 
book of reference. No other single volume that we know 
of contains, not only particulars of all the principal and 
many of the minor railways of the world, but also lists 
of all the leading officials of those lines. It is arranged and 
indexed in such a manner that it is quite easy to obtain 
any information that may be sought, and that information 
may be relied upon as being accurate, since all of it is 
checked officially. We notice that the “*‘ Who's Who” 
section this year includes a number of new biographies, 


as well as covering the numerous official changes which | 


have occurred since the 1927 edition was published. 


* THE Railway Year Book,” which is published by the 
Railway Publishing Company, Ltd., 33, Tothill-street, 
Westminster, S.W.1, price 5s., calls itself, with some 
justice, the “‘ Whittaker of the Railway World,” for it 
contains an immensity of most useful information regard 
ing railway matters. It appears this year—1928—in 
thirty-first annual edition, and is, evidently, fully up to 
the standard of its precursors. Several improvements 
have been introduced into the present volume. For 
instance, particulars of the National and Central Railway 
Wages Boards and of the National Councils have been 
amplified by corresponding information regarding the 
railway police forces, railway shopmen and staff employed 
at railway electricity generating stations and sub-stations. 


its 


Then, too, the articles devoted to home railways have | 


been extensively revised and expanded. In the foreign 


section there is a new map of Africa, and the African | 


section as a whole has been considerably extended. 
Altogether, it is a most useful book of reference, and we are 


continually consulting it. 


*“ Ketiy’s Directory of the Merchants, Manufacturers | 


and Shippers of the World,”’ which is published by Kelly’s 
Directories, Ltd., 186, Strand, London, W.C. 2, price 
64s. post free, appears this vear, 1928, in its forty-second 
edition. This exceedingly useful book of reference really 


requires no detailed introduction from us, for it is as well | 


known as it is highly appreciated. We may say, however, 
that it is published in two volumes, the first of which 
deals with foreign countries and their possessions, while 
the other deals with Great Britain, India and the British 
Dominions, Colonies, Protectorates and Dependencies 
That part of the second volume which is concerned with 
Great Britain is divided into three sections :—(1) England, 
Scotland and Wales; (2) London; and (3) Ireland ; 
and each of these sections is subdivided into (a) alpha 
betical ; (6) Classified Trades ; (c) Telegraphic Addresses ; 
(d) Exporters ; and (¢) Importers. In all, we understand, 
the two volumes comprise more than one and a - half 
million names, and are concerned with over 20,000 places. 
Together they form a complete gazetteer, and contain 
a fund of information which we are constantly finding of 
the greatest value. The publishers inform us that the 
contents of this year's volumes have been corrected with 
scrupulous care, and we have no doubt that it will be 
found to be as accurate as we have invariably found the 
contents of previous issues to be. 











A JsutTE and hemp spinning and weaving mill is to be 
established in Roumania by a new company, which has 
just been formed in Bucharest. 


A New Hardness Testing Machine. 


WE had an opportunity recently of inspecting in opera 
tion a new and simple form of machine for carrying ou 
hardness on a number of articles simultaneously 
The machine is the patented invention of Mr. E. ¢; 
Herbert, M.I. Mech. E., whose work in this branch o1 
applied science is well known and the tests were conducter 
at the works of B. and 8S. Massey, Ltd., Openshaw, Man 
chester, the sole licencees. The principle of operation o} 
the “Cloudburst ’’ machine is, as its name implies, t: 
‘rain down ”’ a vast number of smal! hard steel balls fron 


tests 























Fic. 1 -“CLOUDBURST’'' HARDNESS TESTER 


a height adjustable to the hardness requirements of t/ 
Ansa 
result such portions of the surface being tested as arr 
insugticiently hardened are marked by slight indentation- 
and the roughness resulting makes these portions readily 
distinguishable by the naked eye from the other harder 
portions without the need of taking fine measurement 
A further advantage of the process is that the test cover 
the whole surface of the article, revealing soft spots which 
might otherwise avoid detection.* 
Essentially the ‘* Cloudburst ’ t ‘ 
rubber-lined chamber in which the work is placed, a lony 


particular case upon the whole surface under test 





machine cons 
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TESTER 


“ CLOUDBURST"’ 


FiG. 2—-LARGE 
tube down which the balls fall on to the work and means for 
raising the balls again to the required height, the latter 
being adjustable so as to give the desired velocity. The 
illustration Fig. 1 above shows a sinall size of machine m 
| which the surface to be tested 8in. square. In thi 
machine the balls after falling on to the work roll away 
into a scoop at the bottom of the chamber. By means of 
this scoop the balls are lifted by hand and are poured into 
a conical hopper or tundish which surrounds the central 
tube up and down which it slides. When filled the hopper 
is raised to the top of the tube, where the balls enter the 
2in. tube through a series of ports and so fall on to a per- 
forated piston which forms the starting point for the effec- 


18 


* Earlier references to Mr. Herbert's “ Cloudburst ’ 
will be found in our issues of September 30th and October 7th, 
1927. 
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tive fall of the balls. The height of this perforated piston 
can be adjusted as desired, and a scale on the vertical post 
shown serves to indicate the position of the piston. A large 
door on one side of the chamber is provided to permit the 
articles to be tested to be inserted and removed, and a 
handle on the top of the chamber allows the attendant 
to actuate the table so that every portion of its surface 
comes in turn under the rain of steel balls. 

A somewhat similar but larger machine is shown in 
Fig. 2. In this instance the surface operated on by the 
balls is. 12in. square, and the perforated piston of the 
smaller machine is replaced by an adjustable hopper in 
the bottom of which is a slot 12in. long. The balls fall 
through this slot in the form of a vertical curtain and the 
table on which the articles to be tested rest is moved across 
under this curtain by means of a rack and pinion, so that 
the whole area is covered. After performing their duty the 
balls roll down to an elevator which raises them again to 
the top of the column, whence they fall into the adjustable 
hopper. The machine is ordinarily operated by hand, 
one movement actuating both the elevator and the work 
table. It can, however, be arranged for a motor drive if 
desired. 

In the tests which we witnessed the hardened steel balls 
used were 3 mm. diameter and 20,000 of them were caused 
to fal! through distances of from 2 m. to 4m. on to bright 
of case-hardened steel. Wefore carburising these 
dises a certain portion in the form of a letter or figure was 


dises 








Seas & 


Tec Exoueee 
FIG. 3 PROJECTION MICROSCOPE 


overed with a protective compound so that this portion 
of the surface was left considerably softer than the re 
mainder. The effect of the tests showed very clearly to 
the naked eye by a roughened surface where the protective 
compound had been applied After each test the machine 
was re-charged and the whole operation took considerably 
under one minute 

When it 


well as minimum hardness 


is desired to carry out tests for 


it 


maximum as 
when is desired that 
the hardness must lie between two limits-—the height from 
which the balls fall is regulated so that indentations are 
made and a much smaller number of balls is used in order 
that these indentations may not overlap. The indenta- 
tions are then measured either by the ordinary microscope 
or by means of a special projection microscope such as 
that shown in Fig. 3. In this instrument the portion of the 
surface of the article held against the orifice gives an 
image magnified to a diameter of Sin. projected on to a 
graduated screen which is enclosed in a dark box provided 
with an The degree of hardness 
measured by the diameter of the indentations as in the 
Brinell test. 

Another purpose to which the machine can be applied 
is that of work hardening the surface of an article, in which 
case the procedure to be followed is much the same as that 
already described, except that a commencement is made 
with a less fall of the balls than for testing, and the process 
is continued for a longer period, gradually increasing the 
height of the fall as the hardening proceeds. 


inspection door. is 








B.E.8.A. SPECIFICATIONS. 
FIRE HOSE COUPLINGS. 

Tre British Engineering Standards Association 
announces the publication of a British Standard Specifica- 
tion for Fire Hose Couplings, No. 336, 1928. The specifica- 
tion gives the necessary dimensional particulars for three 
types of couplings, namely, the Round Thread, the V 
Thread and the Morris Instantaneous Type. The sizes 
of the two former are 2}in., 24in., and 2jin., and for the 
latter 2}in. and 2}in. diameter with interchangeability. 
The Committee responsible for the work feels that whilst 
it has not been found possible to reduce the types and 
sizes of the couplings to a smaller limit, a satisfactory 
agreement has been arrived at between the makers and 
the users of fire hose couplings, The specification is 
likely to be of service to many fire brigades and insurance 
companies all over the country, not only in checking exist- 
ing equipment but when new fire protection appliances 
are being specified. 

Copies of this specification (No. 336, 1928) may be 
obtained from the Publications Department, British 
Engineering Standards Association, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d. post free. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
General Conditions. 


TRAvE generally throughout the Midlands and 
Staffordshire remains uneven and unsatisfactory. Con- 
sumers of iron and steel are none too well employed, and 
their consumptive requirements are small. Some specially 
fortunate firms have substantial orders on their books, 
but more generally orders are scarce and the outlook 
clouded. New business is hard to get, competition in all 
branches being extremely keen. Producers of iron and 
steel see no possibility of exciting demand by price con- 
vessions ; they accordingly adhere to recent selling levels 
There was a poor attendance at the weekly meeting of 
the Midland iron trade in Birmingham to-day—Thursday 

and business was practically stagnant. There was a 
little being done in steel half-products, but finished steel 
and iron, alike raw and finished, found few purchasers, 
What orders were placed were for immediate consumption. 
buying against future requirements not being entertained. 


Steel. 


There is no noticable change in the steel depart- 
ment on the week. The mills maintain their strong position 
in relation to foreign competition, and there is a well- 
marked decline in the amount which is being 
bought from abroad. There is increased activity in the 
production of steel half-products in this district. The 
call for heavy steel remains disappointing. Makers adhere 
to recent quotations, maintaining that price has nothing 
to do with the slackness of demand. Structural engi- 
neers are utilising less material than for some time past, 
and the plate mills are badly off for orders. Rollers of steel 
bars are maintaining an improved turnover and billets 
are in moderately good request. Small bars are quoted 
£7 10s. upwards and mild steel billets £6 upwards. Staf- 
fordshire hoops sell fairly well at £10 10s. at works. 
Prompt delivery of all native steel materials is obtainable. 
It is commented upon this week that the production of 


of steel 


| steel ingots and castings last month amounted to 752,700 





tons, compared with 644,100 tons in April and 884,600 
tons in May, 1927. 


Raw Iron. 


The pig iron industry in the Midlands shows no 
sign of relief from the recently prevailing depression 
Blast-furnacemen have to reckon with unusually quiet 
conditions, both in the heavy engineering foundries and 
in those foundries where light castings are made. The 
output of the furnaces being absorbed, and the 
wonder is that furnacemen continue to put stock 
iron which there is little prospect of selling without loss 
This week, as the result of the price-cutting tactics of one 
or two houses who were determined to reduce their stock 
noted last week-——there has been some buying by 
merchants, but it was of a speculative character. Con- 
sumers do not seem anxious to secure the future position, 
being quite content to await developments. On ‘Change in 
Birmingham to-day—Thursday—quotations were on 
much the same level as those of a week ago. Derbyshire 
No. 3 foundry was quoted from £3 Ils. upwards, though it 
was possible to place orders in lots of 100 tons or over at 


not 


is 


into 


as 


£3. Northamptonshire foundry was quoted £2 16s. 6d. 
upwards. Makers refused to concede more than 6d. per 
ton in the case of orders for substantial tonnages. Very 


few sales were made. Forge grade irons are in poor request, 
the recent small buying movement having apparently 


spent itself. Derbyshire forge is priced at £2 18s., and 
Northamptonshire at £2 13s. 6d. No surprise will be 
occasioned if further Midland furnaces are blown out in 


the near future. 


Manufactured Iron. 


Conditions in the Staffordshire iron trade remain 
unsatisfactory. Specifications against contracts are very 
meagre, and current business is on hand-to-mouth lines. 
There is no improvement in demand for best iron, either 
from the engineering works or from makers of chains and 
cables. Indeed, the works in this district allied to the 
shipbuilding industry are much quieter than they were, 
and are calling for very little raw material. Values are 
unchanged, marked bars being £12. Crown bars range 
from £9 2s. 6d. to £10. Staffordshire mills are receiving 
but small support in this department, and it is reported 
that Lancashire houses are getting very little business from 
this area. Common bars are obtainable at £8 17s. 6d., 
and a larger quantity is being sold to Black Country 


nut and bolt and fencing manufacturers. Tube strip 
sells well at £11 per ton, makers benefiting from the 
changed relation of native and foreign prices. There is 


at the moment a heavy demand for tubes in connection 
with gas and water services and Black Country mills are 
well employed. Wrought iron, it is maintained, continues 
to increase in favour for the production of tubes. 


Galvanised Sheets. 


Demand for galvanised corrugated sheets shows 
a very slight improvement. It is still relatively poor, 
however, and mills are becoming anxious as to the future. 
Makers maintain quotations of 24 gauge corrugated sheets 
at £13 7s. 6d. to £13 10s., being of opinion that no real 
reanimation of demand would follow a lowering of values. 
Both home and export buying is on a small scale, and 
wonder is expressed that exports of galvanised sheets last 
month amounted to 61,061 tons, as compared with 59,380 
tons in April. 


Scrap. 


Steel scrap is in increasing demand, the steady 
improvement and increased output in the tin-plate trade 
being responsible. Large tonnages are required for melt- 
ing down in connection with the manufacture of bars. 
Birmingham sellers maintain their quotation of £3 7s. 6d. 





delivered South Wales, and an increasing number name 
£3 10s. as their selling figure. It is reported that supplies 
are becoming scarce and holders are of opinion that the 
higher price will shortly be conceded. It is noticeable from 
the trade returns for May that the tin-plate industry is 
gradually recovering its export markets. Exports in May 
totalled 47,358 tons, as compared with 38,235 tons in 


April. 


Trade Returns. 


Satisfaction is expressed with the trade returns 
for the month of May, which are considered an improve 
ment, both as regards the export and import situation, on 
the previous month. It is unfortunate that the trading 
returns show such fluctuation month by month, and 
that as far as can be foreseen the unsteadiness is likely 
to continue, but some consolation is to be found in the 
fact that the broad tendencies of trade are undoubtedly 
in the right direction. The fall in imports of iron and steel 
last month was quite appreciable. The total quantity 
coming into the country was 236,852 tons, valued at 
£2,018,722, compared with 355,938 tons and £2,688,361 
in the corresponding month of last year. For the year 
to date the quantity imported has been 1,331,894 tons, 
compared with 2,237,634 tons in the preceding year. If 
only native iron and steel masters were getting the differ- 
ence represented, business would be much better than it is. 
The fall in consumptive demand is to a great extent 
responsible for the smaller tonnage of material being 
brought into the country. Of late, however, some of the 
business has gone to local and other home producers, 
which, had continental prices been proportionally as 
last year, would undoubtedly to swell the 
import figures. A continuance of the decline in imports 
is looked for, and an increase in exports hoped for. 


have gone 


Output Figures. 


The fall in production of pig iron last month, 
when compared with that of the corresponding month 
last year, was no more than was anticipated by indus- 
trialists in the Midlands. Many of them express surpris« 
that it should have totalled 591,500 tons, or 28,400 tons 
more than in the previous month. Furnaces in this area 
have been so badly placed for orders that, even though 
reports from other producing districts have recorded 
considerably better conditions prevailing, blast-furnace 
men and others interested in raw iron hereabouts were 
quite prepared to see a fall in production on the previous 
month's figures recorded. It is worthy of note that only 
27,700 tons of forge material was produced, as against 
139,100 tons of foundry iron, 193,000 tons of hematite. 
and 208,900 tons of basic. The number of furnaces in 
operation throughout the kingdom is 148, a net decrease 
on the month of one. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
Foreign Trade in Textile Machinery. 


Exports of British textile machinery last month 
were substantially below those of the corresponding period 
of last year when, however, an exceptionally high aggregate 
value was reached. The total shipments during the month 
amounted to 9356 tons, valued at £925,861, made up of 
6719 tons of spinning and twisting machinery, of a value 
of £689,348 and 2294 tons of weaving machinery, valued 
at £183,042. Compared with the exports to Russia during 
April, shipments to that market during the month under 
review were on a very much lower scale and were probably 
the lowest in any one month during the last year or two. 
The most important individual market continued to be 
British India, and exports thence last month were valued 
at no less than £240,365. Next in importance was Germany, 
with £81,333, followed by Japan, with £77,520 ; France 
with £59,728 ; South America with £53,556; the Nether- 
lands with £45,207 ; the United States with £37,207 ; China 
with £14,975 ; Australia with £14,964 ; and Russia with 
£8326 ; shipments to “ other European countries ’’ amount- 
ing in the aggregate to no less than £213,941 It 
interest, by the way, te record that Platt Brothers, Ltd., 
of Oldham, who recently received an order from Russia 
for textile machinery to the total value of about £500,000, 
have, it is announced, since received a substantial exten- 
sion of the order, which will enable them to run full time 
for the greater part of the present year. 


is of 


L.M.S Port Extensions. 


Details are now available of the port extension 
schemes at Garston and Fleetwood, on which the London, 
Midland and Scottish Railway is to spend £250,000. In 
the case of the Garston Docks the chief features of the 
scheme are the provision of additional timber storage area, 
with extra siding accommodation at other points; and 
extension and modernisation of the port’s cranage facilities. 
In addition to the new slipways which are in course of 
construction at Fleetwood, the improvements at the port 
include the extension of the bays so as to increase the 
marketing space by 50 per cent., the widening of the fish 
dock entrance from 43ft. to 50ft., the provision of sixteen 
additional storage lofts on an upper storey above the stage ; 
provision of a new yard for storing boxes, with connecting 
concrete truckways and overhead conveyors; and the 
provision of two new fitting-out berths in the Wyre Docks 
and the removal of the present berth from the fish dock, 
thus freeing space for the discharge of fish 


New Mersey Dock Entrance. 


The completion of the first stage of the £1,000,000 
Merseyside scheme for the improvement of facilities for 
the large ships trading between the Mersey and India and 
the Far East will be reached on July 21st, when the new 
80ft. entrance to the Alfred Dock at Birkenhead will be 
formally opened by Lord Derby. The two former en- 
trances to the dock have been amalgamated to make the 
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new entrance, and the dock has been deepened to give a 
depth of 40ft. L0in. at high water of ordinary spring 
tides. 


Another Pit to Close. 


The decision of the Clifton and Kearsley Colliery 
Company to close down its Spindle Point Pit at Kearsley 
is officially announced, winding operations ceasing in about 
This decision is said to be due largely to 


trade depression. 


a fortnight. 


Non-ferrous Metals. 


A severe decline on balance in values of tin during 
the past week has been partially responsible for a sympa- 
thetic drop in other sections of the non-ferrous metals 
market. American influences are said to be the primary 
cause of the slump in tin, although, as has been previously 
pointed out in this column, the statistical position of late 
has been anything but favourable to a “ bullish * move- 
ment in prices. Producers in the East continue to offer 
freely, and supplies are sufficiently in excess of the current 
demand for the metal to exercise a considerable influence 
on prices. Quotations at the moment of writing are from 
£9 to £10 per ton, according to position, below the level 
of a week ago, and are easily below the lowest touched 
this year. The decline has been the more pronounced since 
the close of last week, the opening days of the current 
week having witnessed a particularly startling fall. In 
spite of a fairly well sustained demand for copper, there has 
been a certain amount of weakening in this section, partly, 
as has been indicated, in sympathy with tin. For lead, 
inquiry duriag the past week seems to have slackened off, 
and values have suffered a relatively important decline. 
In the case of spelter also, the demand has been on the 
slow side, and after a steady spell prices have broken to 
some extent. 


Iron. 


From the point of view of actual business the 
present position of the pig iron market here cannot by 
any means be deseribed as satisfactory. The situation 
is not, however, devoid of interest, having in mind the 
* price that has recently developed between the 
principal producers of pig iron in the Midlands. Users 
in Lancashire are primarily interested in Staffordshire 
and Derbyshire makes, and are closely watching develop- 
ments. To a large extent, no doubt, the possibility of 
prices falling to even below their present levels is having 
a curtailing effect on current buying. In the early part 
of last year a slight improvement in the demand was re- 
ported by some sellers, but it was by no means general and, 
in any event, seems now to have been exhausted. The 
position of Midland irons is undoubtedly easy, although 
there has been little actual alteration in prices since my 
last report, Staffordshire and Derbyshire brands for 
delivery Manchester or equal being quoted at from 69s. 6d. 
to 70s. 6d. per ton, with Middlesbrough at 79s. ; Scottish 
at 87s. to 88s.; and hematite at 82s. 6d. per ton, all de- 
livered. Bar iron is quiet but unchanged at £10 per ton 
for Lancashire Crown quality and £9 10s. for seconds. 


war” 


Steel. 


There is a fairly steady day-to-day demand about 
in this market for constructional steel materials, but there 
is also exceptionally keen competition for the business on 
offer, and buyers, in consequence, are able to secure almost 
immediate delivery, thus avoiding the necessity, except 
in certain special instances, of contracting forward. Occa- 
sional orders are coming on the market for materials for 
the locomotive builders, but otherwise business in steel 
is on quiet lines. Re-rollers are making a serious attempt 
to recoup themselves for higher-priced raw materials, 
but the measure of their success may be gauged from the 
fact that offers of small bars at well below their present 
ideas of prices continue to be made. In any case, how- 
ever, the demand for these bars is on a small scale. The 
range of values may be given as anything from £7 7s. 6d. 
up to £8 per ton. Large bars remain at £8 17s. 6d., with 
joists at £7 17s. 6d. ; general plates at £8 12s. 6d. ; and boiler 
plates at from £9 15s. to £10. In imported steel business 
is rather slow, but prices are maintained, with wire rods 
at £6 15s. ; Siemens plates at £8 ; Thomas plates at £7 10s. ; 
angles at £6 12s. 6d. ; joists at £6 2s. 6d. ; billets at £5 10s.; 
and sheet bars at £5 12s. 6d. per ton, for delivery to buyers’ 
works in Lancashire for cash against documents. 

‘ 


BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron trade continues to be flat, 
and few, if any makers, are clearing their output. In view 
of the fact that there is at present idleness in the steel 
departments, it is natural that some iron will have to go 
into stock, but there is hope in this respect that the local 
iron will The Midlands are still 
the biggest customer, but in almost every case orders are 
for immediate requirements. Just at the end of the half- 
vear there is an inclination on the part of buyers to restrict 
buying, but apart from this trade is quiet. There are 
regular exports to the Continent, but the tonnage is not 
heavy, and there is little life in the American trade. Busi- 
ness in local ore is quiet, and there is a big reduction of 
hands at the Florence Pit, Cumberland. Foreign ore is being 
imported in restricted tonnage. The steel trade has been 
quiet, but orders have been secured from time to time, 
and in the course of a week or two both the rail mills at 
Barrow and Workington will be working again. They have 
both been idle 


consumption increase. 


for sorne months. 


Shipbuilding. 
Vickers, Ltd 


on Tuesday the British submarine 


, launched from their yard at Barrow 
* Oswald.” The first 


* class it will be remembered was launched 
third will be 
148th sub- 


vessel of the ** O 
the samme yard last month, and the 
launched in August. The “‘ Oswald” is the 
marine launched from the Barrow Yard. 


irom 














SHEFFIELD. 
(From our own Correspondent.) 


Quietude Still Reigns. 


THE condition of most 
continues dull, the volume of work having shown a further 
decline since my last report. There are, however, a few 
instances of improvement, and confidence in the future is 
gradually increasing. The production of open-hearth 
steel is at the lowest level experienced since the coal strike, 
and the furnaces are not employed up to one-third of their 
capacity, but it is considered probable that a revival of 
buying will take place after the half-yearly stocktaking. 
There is no decline in the high prices of continental iron 
and steel, and British material of some kinds can now be 
bought at favourable rates, coupled with better deliveries 
and more reliable quality. Home consumers seem to have 
been withholding their orders, as much as possible, in the 
hope of easier foreign terms, but it is believed that stocks 
are now nearing exhaustion and that business must be 
placed soon. There is little activity in pig iron, and a 
reduction of prices has taken place. Much depression 
still exists at the wire rod mills. <A slight improvement 
is reported in local specifications for heavy steel scrap. 
The report of John Brown and Co., issued a few days ago, 
shows a profit of £67,930, but in view of the present con- 
ditions of trade the directors do not think it advisable to 
pay an ordinary dividend. With regard to their Sheffield 
works, they are able to report some slight improvement in 
trade during the past few months. 


branches of local trade 


New Furnaces at Stanton. 


The Stanton Lronworks Company, Ltd., which 
is repeating its dividend of 10 per cent. tax free, although 
the year’s profits show a small drop, has just erected and 
brought into operation three new furnaces of the most 
modern type, which are charged mechanically instead of 
by hand. With an output of about 1000 tons of pig iron 
per week each, they will replace about twice their number 
of old furnaces, which have only half that productive 
capacity, and will also be much more economical. It is 
proposed ultimately to build two more furnaces of the 
new type. { 


The Cutlery Trade. 


So far as the home tra 
conditions show little change. 
demand is quiet, and the only 
have on hand large contracts fc 
ships and trains. The export 
shows an improvement. This 
of the chief colonial and foreigr 
increased scale, and the outlo 
hopeful than for a considerabl 
trade with Australia has not yet 
The value of cutlery exports 
April. There were gains in Knives, scissors, and razor 
blades, but a fall in razors qf the old type. Cutlery 
imports during the five montljs ending May showed an 


le in cutlery is concerned, 
The ordinary shopkeeping 
busy firms are those who 
r the equipment of hotels, 
trade, on the other hand, 
month, orders from most 
markets have been on an 
k is believed to be more 
» period. The volume of 
recovered its old standard. 
in May exceeded that of 





increase of £50,000 as compafed with 1927, and were 
double the 1926 value. The!secretary of the British 


Chamber of Commerce in Paris has called the attention 
of the Sheffield cutlery trade to the fact that a German 
firm has opened a large and attractive showroom and shop 
in the Avenue de l’Opera, Paris, and has suggested that 
Sheffield should follow suit, if it does not want to see the 
French cutlery trade captured by the Germans. There 
are, however, difficulties of expense and organisation in 
the way of setting up such an establishment, and local 
firms do not attach a great deal of importance to the 
matter. France’s purchases of Sheffield cutlery are on 
a very limited scale—about £1000 worth per month 
and consist, in the main, of good quality pen and pocket 
knives, and ivory handled table knives. 


Cheaper Gas. 


The many firms in Sheftield which gas for 
industrial purposes, as well as the ordinary domestic 
consumers, will benefit from a further concession in price 
just announced by the Sheffield Gas Company. A reduec- 
tion on the basis rate of Id. per 1000 cubic feet is to take 
place from the readings of the meter indices for the June 
quarter, and will bring the price for the ordinary house- 
holder down to 2s. 9d. per 1000 cubic feet. Large con- 
sumers get cheaper prices and greater reductions. For 
instance, for the excess beyond 100,000 cubic feet up to 
500,000 the price will be 2s. ld. per 1000; for the excess 
beyond 10,000,000 and up to 25,000,000 it will be Is. 14d. 
per 1000, a reduction of I4d.; and a consumer with an 
excess beyond 75,000,000 cubic feet in one year will only 
be charged Is. per 1000, a reduction of 3d. 


use 


The Transport of Coal. 


Interesting schemes for taking coal from pits 
in the Doncaster neighbourhood direct to water transport 
are to be carried out by the Hatfield Main and Thorne 
collieries. In the case of Hatfield Main, a project has been 
approved, subject to certain safeguards being agreed to by 
the colliery and the Thorne Rural District Council, for a 
new light railway from the colliery to the South Yorkshire 
Canal at Stainforth. The line will pass across the Stain- 
forth-Thorne main road, where there will be a level cross- 
ing, and on to the canal, at a point near Dunston Hill, 
where there will be a wharf, equipped with facilities for 
unloading and loading coal on to barges, which will take 
it straight to the ports. According to an official of the 
colliery company, the quantity to be conveyed to the ports 
by water will be from 400 to 1000 tons per day. It is 
possible that both the South Yorkshire and the Aire and 
Calder canals will be used in the future, but at present 
only the first-named is included in the scheme. The 
colliery, which now has an output of 17,000 tons per week, 
is being equipped for a weekly yield of no less than 36,000 
tons. At present, the coal for the ports is sent by rail, 
but when the scheme is completed 4000 to 5000 tons per 
day will be dispatched by rail to various parts of the 
country, and the remainder by water to the ports. The 





Thorne Colliery scheme consists of an electric railway from 
the pit to Goole Dock. 


Hull and Goole Improvements. 


An important scheme of improvement has been 
commenced at St. Andrew's Fish Dock, Hull, which will 
cost £100,000, and will provide employment for a fair 
number of men for two years. The extension will be of 
much value to the fishing industry, the leaders of which 
have been pressing for additional accommodation for 
some time. Hull now possesses the largest trawlers in 
the world, carrying as many as thirty hands, and also the 
two largest fishing ships, each of 10,000 tons, and carrying 
a fleet of forty small motor boats each. At Goole, the Aire 
and Calder Navigation is now engaged upon new entrance 
locks, which will go down to a depth of 26ft. below water 
level, and will provide for ships of 4000 tons to come up to 
the port, although it is 50 miles distant from the sea. The 
Navigation is also pushing forward with the construction 
of the great training walls which have already effected an 
improvement in the Upper Humber. 


A Sheffield Tram Rail Invention. 


One of the main reasons why municipalities and 
others are considering, to an increasing extent, the possi 
bility of substituting railless traction for tramears is the 
heavy cost of upkeep of tram rails. An invention of a 
Sheffield man has an important bearing on this question, 
as its object is to reduce the cost of renewals. The inven 
tion is the Adams renewable tread tramway rail, which 
has been patented by Mr. Frederick Adams, of Pitsmoor, 
Sheftield. Where this device is used there is no necessity 
to renew the whole of a tramway rail—it is only the adapt 
able tread which, when worn, is replaced. A_ 20ft. 
section of this rail was laid on a portion of the Sheffield 
tramway track in July, 1922, and is still in use. It is ata 
difficult point—on a slope, a curve, and at a stopping 
place, where the car brakes are constantly in use. It has 
already stood up to its work for a period equal to the 
average life of a tram rail. Mr. A. R. Fearnley, the genera! 
manager of the Sheffield Corporation tramways, is so 
satisfied with the experiment that he has requested Mr 
Adams to furnish full details for the laying of his track 
on a more extensive scale. It is stated that under Mr 
Adams’ system the replacement of the treads cost only 
one-third of the price of new rails. Sheffield’s expenditure 
on permanent way repairs and renewals last year amounted 
to £97,604, so that if the claims made for the Adams rail 


are fully realised its general adoption in the city would 
result in a saving of £60,000, 
Burton’s New Industry. 

The latest report from Burton-on-Trent with 

regard to the establishment of the Pirelli motor car 


tire factory is that all outstanding points in the negotia 
tions have been cleared up, and the preliminary work on 
the site in Derby-road has been commenced. The factory 
is to be completed within six or seven months, and it is 
expected that at least 1000 persons will be employed. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


ALTHOUGH business still rules on quiet lines in 
the Cleveland pig iron trade, the recent sharp rise in 
continental prices may have a favourable influence. The 
prevailing opinion is that Cleveland values are unlikely 
to show much movement for some time. Consequently, 
consumers are still disinclined to buy extensively ahead. 
Yet, as the holdings of merchants and consumers are under- 
stood to be small, hope of some expansion of business in 
the near future has not been abandoned. Overseas 
manufacturers are stated to be so well sold that they can 
only give extended delivery, so that foreign competition 
is no longer formidable. Such a situation should be 
favourable to the Cleveland district, but so far it has had 
no apparent beneficial influence. The statistical state 
of the industry is a very strong one, and ironmasters are 
not disposed to depart from the firm attitude they have 
taken for some time. No. 1 Cleveland foundry iron is 
68s. 6d.: No. 3 G.M.B., 66s.; No. 4 foundry, 65s.; and 
No. 4 forge, 64s. 6d. 


Hematite Pig Iron. 


A slightly better tone has prevailed in the East 
Coast hematite pig iron trade this week. Inquiries have 
been on an improved scale, and a few further sales to 
home firms and to continental customers are reported, but 
the limited output is not fully absorbed, and makers are 
hampered by rather large and steadily increasing stocks. 
With prices not definitely fixed, and producers keen to do 
business, figures at which orders are accepted vary a good 
deal and are well below cost. Nominally, market rates 
are based on 69s. for mixed numbers, or only 3s. above the 
price of No. 3 Cleveland iron, whereas in pre-war times the 
normal difference was 8s. to 10s. 


Ironmaking Materials. 


The foreign ore trade is dull 
Consumers are still holding off the market, but sellers, 
in view of threatened shortage, are not disposed to lower 
quotations. Best Rubio ore is 22s. 6d. c.i.f. Tees. Durham 
blast-furnace coke is not taken very freely for local use, 
but substantial export business enables sellers to uphold 
values. Good medium sorts are quoted at 17s. 6d. to 
17s. 9d. delivered at the works. 


and featureless. 


Manufactured Iron and Steel. 


A feature of the manufactured iron and steel 
trade of this district this week has been the placing of 
orders with Dorman, Long and Co., Ltd.. Middlesbrough, 
for approximately half of the 17,000 tons of mild steel 





sections and plates which are to be used in the construc- 
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tion of the new Bally Bridge over the river Hoogly, at 
Calcutta. Braithwaite and Co., of Calcutta and Bombay, 
who were associated with Dorman, Long and Co. in the 
construction and laying of the huge Bombay pipe line, 
have secured the contract for the building of the bridge, 
will main each 300ft. in 
length. The position of the finished iron and steel trade 
generally still rules on disappointing lines. Continued 
absence of revival is causing much uneasiness, and the 
state of producers’ books is understood not to justify 
maintenance of the present output. Thus, unless there 
« some immediate expansion of demand, some of the plant 
in operation will have to be laid idle shortly. Distributon 
of specifications for shipbuilding requisites are vastly 
below what could be desired, orders for railway material 
by no means up to expectations, and contracts for 


which comprise seven spans, 


are 


onstructional steel are not readily arranged. Prices, 
however, are not quotably altered. 
The Coal Trade. 
There do not appear to be any real signs of 


improvement in the Northern coal trade. 
distinctly fewer, and business is of a limited character. 
Che slightly better 
have faded away, and the tone has become gradually 
It for the 
Costs of production are still so heavy as to preclude any 


easier is a disconcerting position collieries. 
further lowering of prices, except to court further losses, 
and the only alternative is idle days at the pits. These 
are certainly gloomy conditions, but they are very real, 
be only by in the 
At the moment trade is slackening for almost 


all grades of coal, coking varieties only having any sem 


and can modified an improvement 


demand 
blance of activity. Competition from other home quarters 
is becoming more formidable. The output at the pits in 
Northumberland will be heavily curtailed next week on 
the occasion of the annual holidays, but buyers have been 
quite indifferent, and for the few lots required they have 
offered substantially Fitters, however, are 
to but it keenly 
discussed question whether they can continue to do so in 
face of the fierce competition from other centres. North 
the of the very 
all classes are easily obtainable, but 


lower figures 


holding steadily minimum figures, is 


a 


umberland steams for rest month are 


moderately stemmed ; 


held at 13s. 3d. to 13s. 6d. for best qualities. Secondary 
steam coals are moving slowly at 12s. and unscreened 
steams at Ils. 6d. Durham gas coals are easy for prompt, 
and show a weak forward tone. Best are quoted at 15s. 


and secondary kinds at 13s. 3d. to 13s. 6d. Coking coals 
have recovered some of the animation of the early part 
of the month, and are booking up steadily to the end of 


July. The coke inquiry is well maintained, gas descrip 
tions being in strong request and patent foundry kinds 
This con 
cerns export, the home « onsumption being still on moderate 


in regular demand at the recent better figures 


lines. Gas coke is firm at 20s. to 21s.; patent oven coke 
steady at 18s. to 10s and spec ial grade cokes, 21s. to 27s. 

Singapore Floating Dock. 
The first of the two sections into which the 


50,000-ton floating dock for Singapore, which has been 
built for the British Admiralty by Hunter and 
Wigham Richardson, Ltd., has been divided for towage 
purposes, left the Wallsend Shipyard shortly before noon 


Swan, 








on Thursday, June 21st, 1928, to commence the 8500 
mile tow to its destination 
SCOTLAND. 


(From our own orrespundent ) 
Conditions Unchanged. 


MARKETS generally are devoid of features 
Demands for most classes of steel and iron materials and 
coal have not improved, and the outlook on the whole is 


Some producers of steel and iron view with 


new 


depressing. 
some degree of hopefulness the firmer trend of continental 
prices, but the disparity between them and home quota- 
tions is still considerable, and the rate of appreciation 
of the former would require to be accelerated to a con 
siderable degree to have an early influence on home pro- 


ductions. Meanwhile business moves in the same old 
groove without definite promise of improvement in the 
near future 
Steel. 
The demand for heavy steel continues to dis 


appoint, especially in respect of ship plates and sections. 
Shipbuilding outputs from Clyde yards have been large, 
but the scarcity of fresh contracts is most noticeable, and 
demands for shipbui!ding materials have diminished accord- 
ingly. Steel sheets have a varying demand. Requests 
for high grade sheets are sufficient to maintain steady 
employment at the works engaged on them. On the other 
hand, the works’ capacity for the output of ordinary 
sheets is much greater and present demands are consider- 
ably below capacity. Asa rule, heavy sheets are in a worse 
position than the light varieties. Continental competition 
in steel is not so keen as formerly. Prices are unchanged. 


Iron. 


Current business in pig iron is flat, and forward 
small 
levels. 


buying is on a very scale. Prices, however, 
maintained at 
bars are featureless, the scale of bookings being far below 
the capacity of the plant. Local producers nevertheless 
view with some degree of hopefulness the improvement 
in the demand for hoops, &c., reported from works in 
the Midlands. In that area producers have evidently 
been able to cope successfully with foreign competition, 
judging by the amount of business secured from tube 
works in that district. 
bars, &e.; have not so far benefited from the 
of prices. Prices are unchanged as follows : 
bar iron, £10 5s. home, £9 15s. export ; 
bars, about £7 10s. home, £7 export. 
74s. ; No. 1 foundry, 75s. to 76s. ; 
ton, all for home delivery. 


are 
Bar iron and re-rolled steel 





recent 





“ freeing ** 
* Crown " 
re-rolled steel 


Pig iron, hematite, 








Inquiries are | 


prospects of the beginning of June | 


| 
Exports and Imports. 


the of 14,000 tons and 


iron 


to 
900 and 
Harbour during the past week. During the same period 
3100 tons of steel and iron products were dispatched to the 
Colonies, South America, Spain, and the Mediterranean 
Pig iron shipments amounted to 458 tons. 


Iron amount 


tons of steel 


ore 


Coal. 


The collieries to the market 
has not yet fully attained the desired effect, but the reduc- 
tion of outputs already accomplished has had a steadying 
influence on prices, despite restricted demands. For 
week or two Lanarkshire splints weakened a trifle, but 
have again assumed a firm level, owing to freer nomina- 
tion of tonnage by shippers. Fifeshire steams are well 
held in view of approaching contracts and small supplies, 
and second-hands also now demand stiffer prices for them. 


acheme stabilise 


A 


Lothians steams move steadily at current prices. 
nuts in all districts are not readily disposed of, but doubles 

while and pearls 
Aggregate shipments amounted 


singles are 


busy 
late 


are comparatively 


| steadier than of 


week and 225,039 tons in the same week last year. 








were discharged at Glasgow | 


Treble | 


to 245,404 tons, against 202,475 tons in the preceding | 


Home | 


investigating them, has adjourned until July 3rd. The 
recent fire at the electric power station supplying the 
Dowlais Iron and Steel Works did not prove so disastrous 
as at first thought. Nearly 3000 men were temporarily 
idle, but the works were able to reopen on Thursday in 
last week, when the bulk of the plant was again put into 
operation. 


Current Business. 


The foreign inquiry for coals continues to be far 
below what is adequate to put life into the market. Not 


only is contract business on a very restricted scale, but 


the requirements for current shipment are also very 
limited. Quotations for steam coals remain without any 
material alteration, but prices for the superior grades 
are relatively steadier than those for other descriptions. 
Some of the leading qualities are fully stemmed, but it is 
the inferior grades which find most difficulty in getting 
orders. In some instances, salesmen decline to offer small 
coals unless buyers are prepared to take a certain pro- 
portion of large coals. Hopes are entertained on the market 
and among coalowners that, as the result of the deputation, 
representative of the owners and workmen and repre- 
sentatives of Parliament, which waited on the Govern 
ment on Wednesday in last week, something will be done 
by the Chancellor of the Exchequer to assist the industry 
in South Wales. Mr. Winston Churchill has promised to 
discuss the position of this district with the Cabinet. The 


| needs of South Wales are immediate. 


|} demands generally are at a low level, and continue to 
| dec line. 

| 

| 

} 

} 

| 

WALES AND ADJOINING COUNTIES. 

| (From our own Correspondent.) 

Coal Trade Conditions. 

| 

| So far as the market is concerned, it is quite 
impossible to find any variations in the conditions as 
compared with a week ago, inasmuch as prices are, at 
j}any rate, nominally unchanged. This is, of course, to | 


some extent due to the operation of the mutual arrange 
ment for respecting the minimum prices which have been 
fixed for the various grades of coal. 
can without difficulty 
but in others the position is that, but for the arrangement 
they would have to accept lower figures than those pre 
vailing. It cannot be 
are satisfac tory 
the time they might 
abroad to have 

no big business about; 


Some classes of coal 


obtain a shade above the minima, 


| 
be 


become 


same worse. The inquiry from 
quieter, and there is 
but, while the demand 
has declined in some directions, there appears to be more 
activity as regards coal requirements for France, and it 
may be that this is due partially to the strike troubles on 
the Rhine which detrimentally affecting 
exports. One feature of the returns of coal 
shipments last week was the fact that exports to France 
amounted to over 125,000 tons, as compared with just 
under 74,000 tons for the previous week. The total figures 
for the week were a little disappointing, inasmuch as they 
came to only 426,624 tons, whereas there were hopes that 
the total would to half a million tons. 
Still the total was a marked improvement upon the returns 
to only 282,040 
not possible to be optimistic 


appe irs 
certainly 


are 


noticeable 


have been nearer 


for the previous week, when they came 
tons Unfortunately, it is 
regarding the future for the reason that, while fair numbers 
of orders are in hand, new business does not come along 
at all freely. and if chartering, of late, is any indication, 
| it is disappointing, as for the week ending the 15th inst., 
the amount of tonnage reported as having been taken up 
for loading in this district was rather under 300,000 tons, 
| which was nearly 100,000 tons short of the total for the 
| previous week. There doubt, that ex- 
porters are meeting with rather more difficulty in securing 


Is no however, 
| the exact tonnage they require, and it would not be sur- 
prising if they had to concede higher figures in order to 
attract the necessary tonnage to this district. 


Miscellaneous Items. 


It would be easy to draw a very depressing picture 


| of conditions in this district if all the items of a disappoint- 


Local producers of re-rolled steel | 


No. 3, 70s. to 71s. per | assistants for an increase of | 


ing character were put together and recounted, but, as a 
matter of record, reference should be made to the pro 
posals for the reorganisation of the capital of Baldwins, 
Ltd., which involve the cutting down of the existing capital 
to the extent of nearly £4,000,000. There is the fact that 
the Ebbw Vale Steel, Iron and Coal Company for the year 
ended March 31st last made a net trading loss of £234,716 ; 
while the Tredegar Iron and Coal Company during its last 
financial year made a profit, which was £83,000 less than 
the previous year, and as a consequence was unable to 
pay a dividend on its ordinary shares for the first time 
In the of the International Coal 
Company, Ltd., a receiver and manager has been appointed, 
which, coming on top of disasters to other undertakings, 
naturally makes people ask where are things going to end. 
Notices have, during the past week or two, been given to 
hundreds of miners pits to terminate their 
contracts, though in a number of cases there are hopes of 
the men being able to continue to work on day-to-day 
contracts. Some consolation is to be found, so far as the 
coal trade is concerned, in the figures of exports for the 
month of May, as, according to official returns, the total 
from this district was 1,800,602 tons, as against 1,634,467 
tons for the preceding month, and the May figures were the 
best for the whole of this year, with the exception of those 
for March. Furthermore, the average f.o.b. price of all 
coals was maintained at 17s. 7d. per ton, which was the 
same as the figure for April, whereas, taking the average 
f.o.b. price of all coals exported from the United Kingdom 
during May, the figure was 15s. 7d., which was a reduction 
of 2d. per ton. 


for some years. case 


at various 





Steel and Tin-plate Items. 


} 
| Reports regarding the tin-plate industry 
| tinue to be fairly satisfactory, as most of the works are 
well engaged, and they have good order books for the next 
few months. As regards the claims of picklers and their 
2s. 5d. per 100 boxes, a sub 
committee of the Joint Industrial Council which has been 


con- 


said that the conditions as a whole | 
As a matter of fact, they are not, but at | 


German | 


land after Seturday, June 23rd, their address 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 


M. Inst. C.E., M.I 
Committee of the 
for the 


Mech. E., 


Association 


Mr. H. Howarp HuMPHREYs, 
has been elected chairman of the 
of Consulting Engineers (Incorporated 


Sir W. G. ArmstTronc, Wuirwortrn Co., 
purchased the old-established shipyard of Messrs 
Co., which adjoins their Walker Shipyard, Newcastle-upon-Tyne. 


F. C. Hiprerp 
from June 25th, they are 


ensuing year. 


Ltd., 


Dobson and 


AND have 


to announce that, as 
98, Great 


anp Co., Ltd., ask 
transterring 


us 


their office from 


Tower-street, E.C. 3, to 16, Northumberland-avenue, London, 
W.C. 2 

Maiwen-Ostick, Ltd., asks us to announce that it has moved 
its offices from No. 62, Dale-street, to State Insurance Build- 
ings, 14, Dale-street, Liverpool The telephone number, 


Bank 4381, remains unchanged. 


Corporation, Ltd., of 24 and 26, Maddox 
asks us to announce that 


Tue RoTHEeRME! 
street, Regent-street, London, W. 1, 


Mr. Alvin E. Lee has joined it as general sales manager of its 
garage equipment, tools and motor accessory section. 
Cuartes E. Doveras anp Co. ask us to announce that on 


will be 213-5, 
Cecil Chambers, 76, Strand, London, W.C. 2. Telephone No., 
Temple Bar 6381 ; telegrams, * Cedricemil, Westrand, London. 


Horxtysons, Ltd., of Huddersfield, asks us to announce that 


on and after June 25th its London office address will be 34, 
Norfolk-street, Strand, W.C.2. Telephone Nos., Central 4541, 
4542, 4543; and telegraphic address, “‘ Valvestem, Phone, 
L yndon,”” 

W. H. Witicox anv Co., Ltd., celebrated their jubilee on 


June llth. The firm was founded by Mr. Walter Henry Willcox 
in 1878, and a small staff was originally employed in Upper 

Some of the original workpeople are still in the 
firt 


Thames-street 
service of the 


Tue B.E.N. Patents, Ltd., of 92, Tottenham Court-road, 
London, W. 1, asks us to announce that it has appointed Mr 
R. J. Pettitt its general sales manager, and that it has appointed 
Mr. J. C. Kirby, late of Messrs. Brown Brothers, as its repre- 
sentative in South London. 


Rakes, Chartered Civil Engineers, 
after 24th their Birmingham 
from Union Chambers, 63, Temple- 
Buildings, 33, Great Charles-street. 
Birminghem telephone, Central 


Messrs. WILLCOX AND 
ask to announce that 
address will changed 
row, to Stock Exchange 
Telegrams, ‘** Consultant, 
2078 Birmingham 


us June 








CONTRACTS. 


Joseru Kaye anp Sons, Ltd., of Leeds, have just received an 
der for 800 of their patented valve oil-feeders from Leyland 
Motors, Ltd., Leyland, Lanes. 

London and Faver 
two twin- 
towing 


James Pouiiock, Sons anv Co., Ltd., of 
siam, have contracts in hand for seven motor tugs, 
screw motor stern-wheeler and six large 
lighters. 


Eco Power, Ltd., 
economisers for (a) the Shropshire, Worcestershire and Staf 
fordshire Power Company (one); (b) Leeds Corporation Electric 
Supply (five); (c) Bedford Corporation Electric Supply (one) 
and (d) Hull Corporation Electric Supply (six). 


HaRLAND anp Wotrr, Ltd., have received an order 
Huddart Parker and Co., Ltd., for motor passenger 
cargo vessel for the Australian trade, and also an order from the 
Hain Steamship Company, Ltd., for a cargo steamer similar to 
two previous vessels which were ordered for that line 


Ltd., 


barges, one 


has received orders for Foster steaming 





from 


a and 


Sr W. G. ArmstTronG, WHITWORTH AND Co., have 


| received an order for ten 4—6-2 loconwtives from the Leopoldina 


Railway of Brazil. These locomotives, the contract for which 
has been secured against keen competition, are to be completed 
within five months, and will be shipped to Rio de Janeiro in 


fully erected condition. 


WortTHtncton-Simpson, Ltd., Queen's House, Kingsway, 
London, and Newark-on-Trent, has received an ordes for three 
68in. twin-impeller impounding pumps driven by 360 B.H.P. 
motors, together with high and low-tension swit hgear, trans- 
former, air exhauster pumps and &« for the 
S.W. India Docks, Port of London Authority. 


accessories, 


Tue Woopatt-DvckHaM VERTICAL RETORT AND OvEN Con- 
struction Company (1920), Ltd., has received from the Gas 
Light and Coke Company, of London, an order for an installa 
tion of W-D intermittent vertical chambers at the Southall 
‘tation gasworks. It will consist of two benches, each contamimg 
twenty-four chambers, and is to be capable of producing about 
4,750,000 cubic feet of gas per day from average Durham run-of- 
mine coal. 
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Current Prices for Metals and Fuels. 


TRON ORE. 


N.W. Coast 























(1) Native 19/— to 21 
(1) Spanish 19/— to 21 
(1) N. African 19 — to 21 
N.E. Coast 
Native 18/— to 21 
Foreign (c.i.f.) 22,6 
Home. Export. 
6 a @ sa & 
(2) Scortanp 
Hematite. . | foe 
No. 1 Foundry 315 Oto316 0 
No. 3 Foundry 310 Ote3 ll 0 
N.E. Coast 
Hematite Mixed Nos ; 9 0 ; 8 Oo 
No. l 3; 9 6 + 89 6 
Cleveland 
No. 1 s 6 ¢ 3.8 6 
Silicious Iron 3.8 6«C6 ee x 
No. 3 G.M.B. 3.6 «0 3.6 «0 
No. 4 Foundry 3.5 «(0 3356¢«8 
No. 4 Forge 3 4 6 3 4 6 
Mottled 364 0 340 
White 3.4 «6 3.4 0 
MIpLANDs— 
(8) Staffs.- 
All-mine (Cold Blast) 
North Staffs. Forge 
o 9” Foundry 3 2 6 
(3) Northampton— 
Foundry No. 3 216 6to2 17 0 
Forge 213 6 
(3) Derbyshire— 
No. 3 Foundry 3 1 Oto3 2 6 
Forge 219 0 
3) Lincolnshire 
No. 3 Foundry 33 0 
No. 4 Forge Ss @ @ 
Basic 3.0 (0 
(4) N.W. Coast 
N. Lanes. and Cum, 
(¢ l O(a) 
Hematite Mixed Nos. +4 4 Ob) 
| 4 7 6(c 
MANUFACTURED IRON. 
Home. Export. 
£ s. d. £ s. d. 
SCOTLAND 
Crown Bars 10 5 0 915 0 
Best 
N.E, Coast 
Iron Rivets 1k 8 O 
Common Bars 10 5 O 
Best Bars 10 15 O 
LANCS. 
Crown Bars : 10 0 0 
Second Quality Bars 910 O 
Hoops 13 0 0 
S. Yorxs.— 
Crown Bars 109 10 O 
Best Bars we ee Bian ‘ 
Hoops 11 10 Otol2 0 06 
MIDLANDS 
Crown Bars , 9 5 Otold 0 6 
Marked Bars (Staffs. ) 12 0 0 ; 
Nut and Bolt Bars 817 6to 9 0 0 
Gas Tube Strip ll 0 0 
STEEL. (¢) 
(6) Home. (7) Export. 
gs. d. £s. d, 
(5) Scortanp— 
Boiler Plates .. oe «4 1010 O 
Ship Plates,jin.andup.. 8 7 6 712 6 
Sections oa . © 6 , 4.4 
Steel Sheets, fin. . -- S12 6 810 0 
Sheets (Gal.Cor.24B.G.) 13 5 0. 13. 0 0 
| 


(1) Delivered. (2) Net Makers’ Works. 
(6) Home Prices—All delivered Glasgow Station. 


(¢c) Delivered Birmingham. 


Boiler Plates 10, 


(8) f.o.t, Makers’ Works, approximate. 





- extra delivered England. 


coals are per ton at pit for inland and f 0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 





FUELS. 





(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.o 


-b. 


(d) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases solely to British products. 


(a) Delivered Glasgow. 


STEEL (continued). 
Home. Export. SCOTLAND 
N.E. Coast £ sas. ad. £s d £ s. a. (Prices not stable.) 
Ship Plates 8 7 6 LANARKSHIRE 
Angles 717 6 (f.0.b. Glasgow )—Steam 
Boiler Plates 1215 0 Ell 
Joists 717 6 Splint 
Heavy Rails 810 0 Trebles 
Fish-plates 12 08 0 Doubles 
Channels 10 5 0 £9 to £9 5 : Singles 
Hard Billets 712 6 AYRSHIRE 
Soft Billets 615 0 (f.0.b. Ports) —Steam 
N.W. Coast Jewel 
BaRRow— °° Trebles 
Heavy Rails 8 5 O FLFESHIRE 
Light Rails 810 Oto 815 0 (f.0.b. Methil or Burnt - 
Billets 710 Otel® 0 0 island )}—Steam 
Seemann Screened Navigation 
Bars (Round) 817 6 Trebles 
(Small Round) 715 0 Doubles 
Hoops (Baling) 0 0 0 915 0 Singles 
(Soft Steel) . - 2 815 0 LOTHIANS 
Plates 812 6 (f.o.b. Leith) —Best Steam 
cies iniina 0 0 0 Secondary Steam 
: Trebles 
SHEFFIELD Doubles 
Siemens Acid Billets w 08 0 ‘ Singles 
Hard Basic 7 2 6t 712 6 
Intermediate Basic 7 0 0 ENGLAND 
Soft Basic 6 & Oto 6 7 6 8) N.W. Coast 
Hoops 910 Otel 0 8 Steams 
Soft Wire Rods 7 lw 6 Household 
MIDLANDS Coke 
Small Rolled Bars 710 Ote 8 0 8 NORTHUMBERLAND 
Billets and Sheet Bar > 17 6to 6 0 0 Best Steams 
Sheets (20 W.G.) 1110 Otel? 0 0 Seeond Steams 
Galv. Sheets, f.o.b. L'pool 13 5 Otol3 7 6 Steam Smalls 
Angles 717 6 Unscreened 
Joists 717 6 Household 
Tees 817 6 DuRHAM 
Bridge and Tank Plates 812 6 Best Gas 
Boiler Plates 11 0 6 Second 
Household 
= Foundry Coke 
SHEFFIELD Inland. 
NON-FERROUS METALS. Best Hand-picked Branch 27 6 to 29/6 
Swansea Derbyshire Best Bright House 20,6 to 21/6 
Tin-plates, I.C., 20 by 14 18 6to 18.9 Best House Coal BS /- to 20/6 
Block Tin (cash) 21310 0 Screened House Coal 16/— to 17/6 
(three months) 210 15 0 ” Nute 15/6 to 16 
Copper (cash)... 63 10 0 Yorkshire Hards 15/— to 16 
(three months) 6310 Oo Derbyshire Hards 15/— to 16 
Spanish Lead (cash) 20 12 6 tough Slacks wer We 
(three months) 20 16 3 Nutty Slacks S/-to 7 
Spelter (cash) 6 8 Smalls. s/-to 4/© 
Z Mines anata. 2 6 Blast-furnace Coke (Inland) 13/— at ovens 
Furnace and Foundry Coke (Export), f.o.b 
MANCHESTER . 
Copper, Best Selected Ingots 68 10 © | CaRDIFF— (9) SOUTH WALES 
Electrolytic 69 5 O Steam Coals : 
- Strong Sheets 94 0 06 Best Smokeless Large 
- Tubes (Basis Price), |b. o 1 if Second Smokeless Large 
Brass Tubes (Basis Price), lb o 1°06 Best Dry Large 
» Condenser, lb. e413: Ordinary Dry Large 
Lead, English 22 5 0 Best Black Vein Large 
Foreign 21 0 0 Western Valley Large 
Spelter ms 7 ¢ Best Eastern Valley Large 
Aluminium (per ton) £107 Ordinary Eastern Valley Large 
Best Steam Smalls. . 
Ordinary Smalls 
Washed Nuts 
FERRO ALLOYS No. 3 Rhondda Large 
r ” Smalls 
Tungsten Metal Powder 1/74 per Ib. No. 2 Large 
Ferro Tungsten 1/3} per Ib. Through 
Per Ton. Per Unit. 9 Smalls 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £22 2 6 7/6 Foundry Coke (export) 
6p.c.to8p.c. ., 22 0 0 7 Furnace Coke (export) 
8 p.c. to 10 p.c. ,, £21 15 0 6 Patent Fuel 
Specially refined Pitwood (ex ship) 
Max. 2 p.c. carbojn £34 0 0 12/- SwansEA— 
1 p.c. carbojn £4010 0 15 Anthracite Coals : 
0-70 p.c. carbon £45 0 0 17 Best Big Vein Large 
- pn carbon free 1/2 per Ib. Seconds 
Metallic Chromium 2/5 per Ib. Red Vein. . 
Ferro Manganese (per ton) £13 10 0 for home Machine-made Cobbles 
£13 10 0 for export Nuts.. 
Silicon, 45 p.c. to 50 p.c. £13 O O seale 5/- per Beans 
unit Peas. . 
75 p.e. £20 10 0 scale 6/— per Breaker Duff . 
unit Rubbly Culm 
Vanadium 14/3 per lb. Steam Coals : 
Molybdenum 4/6 per Ib. Large 
»» Titanium (carbon free) 1/2 per Ib. Seconds 
Nickel (per ton) £170 to £175 Smalls 
Ferro-Cobalt 9/6 per lb. Cargo Through 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 
(6) Delivered Sheffield. 


Export. 
13/9 
14/6 

16/3 to 17 
13/3 
12/3 
11/3 


13/6 
15/6 
12/6 to 12/9 


10/9 to 12/9 
18/- 

12/3 to 12/6 
12/6 
11/3 to 11/6 

12/- 
11/6 
12/3 

12 


11/3 


24/— to 25 
37 6 to 
22, 6 to 23 


sO 


13/3 to 13,6 
11/9 to 12 


9'-to 9/6 
11/9to 12 
21/— to 27 
15 
13/3 to 13,9 
21 to 27 
17 6to 18 
18/6 to 19- 


19/3to 19 9 
18 6to 19 

18/-to 18/9 
17 3to 18 

17 6to 17.9 
17/-—to 17,3 q 
16/6 to 17,3 
16,3 to 16/6 
12 6to 13 

ll/-to 12/6 
17/—to 19/6 
19/6 to 20 

14/—-to 14.6 
16/— to 16/6 
14/6 to 15/6 
12/—to 13/- 
30 37/6 
27/6 to 
21/—to 23 


2 
26/9 to 27/3 


- to 


32/— to 35 
24/6 to 27/6 
20/6 to 27 

40 /— to 
35/— to 
23/6 to 
17/9 to 
8/-to 8 
10/9 to 11 


3 
j- 
17/6 to 18/6 
16/— to 17/- 
10/— to 12/6 
15/— to 16/— 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Charcoal Suction Gas. 


THE series of periodical demonstrations of wood 
earbonisation and of charcoal as a fuel for suction gas 
plants, particularly for heavy motor vehicles, has been 
continued by a more elaborate demonstration than usual 
in the forest of Versailles. Not only are motor omnibuses 
running on suction gas, but a small electric power plant 
with charcoal suction gas generator has been installed, 
and, in a general way, it appears that real progress is being 
made with the use of charcoal for power purposes. At 
first, drivers of public service vehicles were anything but 
favourably disposed towards the charcoal suction gas 
plant which necessarily entailed extra work and more 
care in upkeep, but by the offer of premiums corresponding 
with the economies effected by the use of this fuel, they 
appear to be getting quite satisfactory results. In one 
department practically all the public service vehicles run 
on charcoal suction gas 


Wages. 


The situation of the 
Saar is becoming through 
attitude of the men in claiming 
rhe agitation has apparently spread from Germany, where 
the industry has been placed in a difficult position for many 
months past by the threats of strikes and lock-outs and 
by the interference generally with production. The 
mill and forge owners affirm that, as the men work eight 
hours a day, they better off than the workers in 
Germany, where, notwithstanding the additional hours, 
the amount received in wages is generally On the 
whole, wages have still a tendency to rise in , prin- 
cipally because skilled labour has become scarce through 
the advantages offered to “ specialised labour,” that 
say, men who are placed in charge of particular machines 
and earn good money on piecework, and can 
start straight away with this lucrative specialisation, there | 
are fewer who are disposed to go through a regular appren 


iron and steel trades in the 
the 
advance 


serious UNCOM promising 


an in wages 
Saar 


are 


less 


Fram 
is to 


as youths 


ticeship training. On account of their scarcity, more 
money has to be paid for skilled men, and then the 
specialised labourer seeks to get his pay up to the same 
evel. Wages are, moreover, unstable on account of the 


variations of living costs which continue to increase, and 
it is hoped that the forthcoming stabilisation of currency 


will have the effect of giving some fixity to the scale of 
wages and of putting an end to fluctuations 
Instead of reducing the output of coal to within 


the limits of the demand, coalowners and miners are both 
lamouring for a system of protection which may possibly 
avoid a further discharge of men, but will certainly increase 
the cost of coal, more particularly of the kinds of fuel 


which have to be imported, because they are not produced 
in this country The agitation 
of the situation of the colliery 

means so bad as is represented, 


unreasonable view 
industry, which by 
for, notwithstanding an 
accumulation of stocks, the companies have been making 
good profits, the consumption of French 
increased in a greater ratio than the importation of fuel, 
including the quantities supplied by Germany for repara- 
tions. The companies appear to have reac hed a maximum 
output, and have lately been obliged to slacken produc 
tion and discharge a number of miners. They are profiting 
from this setback to persist in their demands for special 
privileges in the form of reduced railway freights, and the 
colliers are again exhorting the Government to adopt 
measures to prevent the unemployment which is threatened 
by the alleged intention of the companies to discharge 
more men. Coal consumers are somewhat uneasy at 
the recommendation of the Commission des Mines et Force 
Motrice of the Chamber of Deputies, which recently ex- 
pressed its regret that the had not 
certain measures that are equivalent to a nationalisation 


18 


im 


Is no 


and coal has 


Chamber discussed 


of mines. Those measures provide for the creation of 
an Office des Combustibles, which is really a system of 
nationalisation, since it would give the State complete 


control over the mining industry. 


Automatic Couplings. 


The discussion at the Geneva Conference upon the 
proposal to adopt automatic couplings on European rail- 
ways gave no definite result, and, far in- 
terests are concerned, there is no desire to hasten a solu- 
tion, for the automatic coupling is not, at present, regarded 
with favour by the railway companies in France. Not- 
withstanding the pressure that is brought to bear upon 
it from time to time by the railwaymen’s representatives, 
the Government refuses to commit itself to the adoption 
of the automatic coupling, although admitting that its 
use is desirable. Apart from the cost, which is a serious 
obstacle, the companies affirm that the transformation 
would involve serious risk through the difficulty of men 
accommodating themselves to the making up of trains 
in which both automatic and ordinary couplings are 
employed. It would also mean modifications to the coach 
frames which might lessen their resistance. The Compagnie 
du Nord finds that risks of accidents are minimised by 
employing an aluminium alloy coupling pole which enables 
a man to connect or disconnect from six to eight coaches 
a minute very easily, even when they are moving. It is 
considered that there is still much to be done in the way 
of investigating methods of coupling coaches, and the 
companies are not anxious to carry out an extremely expen- 
sive transformation without adequate guarantee, when 
it may be quite possible to insure safety by simpler means. 


sO as Fren h 


Railway Electrification. 


By the putting in service of the line between the 
Gare St.-Lazare and Versailles during the coming month 
the electrification of the State suburban railways will be 
completed. The total length of the electrified lines will 
be 56 miles. The work has necessitated the carrying out 
of important works, notably the installation of the new 
luminous block signals. These coloured electric light 
signals on a black panel have proved quite satisfactory. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is illustrated the 
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The date first given is the date of application ; 
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INTERNAL COMBUSTION ENGINES. 
January 19th, 1928.—Means For SECURING THE 
CyLinperRs oF Reciprocatinc Enoines TO Crank Cases, 


Siemens and Halske-Aktiengesellschaft, of Berlin-Siemens 


stadt, Germany. 


ol 
catches. 
flange C 


reciprocating engines to the crank cases by means of 
A is a part of the crank case. The cylinder B has a 
going right round, and a recess D, so that an upstand 
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Ar 


xduced 
several catches F, 


und the umference of the cylinder 
there are which are adapted to be secured to 
the crank case The catches are arranged with their 
contact face H engaging with the circular cylinder flange and are 
provided with a hooked portion J adapted to engage behind the 


ing edge E is pre Cire 


by screws G 


edge E. When the nuts are tightened, the flange will be pressed 

against the upper face of the projecting edge E, and in that way 

the cylinder is pressed firmly agaist the crank case Vay 17th 

1928 

DYNAMOS AND MOTORS. 

290,336 February 9th, 1927 An Exectrric Moror wits 
INTEGRAI Srpeep-repvucine Gear, Francis Frederick 
Herbert Schroeder, of Highfield,’ Windsor-lane, Burn 
ham, Bucks. 

The casing of an electric motor is constructed to form a circular 


plate A, to which is fixed a circular cover plate B, so as to form 


a shallow box or casing for reducing gearing between the arma 
and a slow speed driving shaft carrying a pulley ¢ 
4 forms the 


ture shaft, 


or other driving element. The plate bearing support 
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for one end of the armature shaft, whilst both the plates A and 
B are utilised as bearing supports for the slow speed driving 
shaft. The armature shaft is geared directly to the slow speed 
driving shaft by means of a pinion, meshing with a toothed 
wheel, fixed on the shaft D, the box or gear casing formed by the 
plates A and B being disposed excentrically to the axis of the 
armature shaft and extending downwardly below the base or 
pedestal, so as to enable a toothed wheel of substantial dimen 
sions to be accommodated May 9th, 1928 


ELECTRICAL APPLIANCES. 


281,266. November llth, 1927.—ImpRovEMENTs IN MEANS 
FoR SuppLyinc H1GH-TEMPERATURE WORKING AND LIKE 
Pressure Fiurp, The British Thomson-Houston Company, 
Lid., of Crown House, Aldwych, London, W.C. 2. 

In connection with the production and utilisation of fluids 
of substantial pressure and high temperature, such as, for 
example, highly superheated steam, the problem of the trans- 
portation of the fluid from its point of production to its point of 
utilisation is a serious one, for the piping reaches a temperature 
of such a value that its strength may be impaired, and the loss 
of heat by radiation tends to become excessive. The object 
of this invention is to provide an improved method of conveying 
fluids of high temperature. Two concentric pipes, an inner pipe A 


Copies of Spesifeations may be obtained at the Patent Office | 


abridgment, is the date of the acceptance of the 


This invention relates to a method for securing the cylinders 


| preheater C 


| 





and an outer pipe B, are provided, the outer pipe being arranged in 
spaced relation to the inner pipe. The annular conduit C com- 
municates at one end with the vapour space of the boiler. The 
inner pipe A is connected to a superheater, which, in turn, is con- 
nected to the vapour space of the boiler. Pipes A and B are 
utilised to convey vapour to the turbine, the admission of vapour 
to the turbine being controlled by a valve. In the pipe C there isa 
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ontrol valve D. The flow of vapour through annular conduit C is 
controlled by a valve E in the by-pass conduit, which conveys 
vapour around a partition wall F in the annular conduit C. 
The pipe A carries fluid of a high temperature ; for example, it 
may be superheated steam having a temperature of the order of 
750 deg. or 1000 deg. Fah., while the annular conduit C carries 
fluid of substantially lower temperature.—-May 17th, 1928. 


287,581. March 24th, 1928.—IMPROVEMENTS IN OR RELATING 
TO Hicu-pressure Motor Power Pant, International 


General Electric Company, Incorporated, of 120, Broadway, 
New York, United States of America. 

According to this invention, the engine plant is divided into 
separate high-pressure and low-pressure plants, and the high- 
pressure engines are situated in the boiler-house, by which means 
the superheatirg is facilitated. The feed water for the boiler A 
is fed to the high-pressure feed pump B through the flue gas 
by a low pressure pump 1). The steam generated 
passes through the the boiler-house engine 


separate stages ot 
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E between which the imtermediate superheaters F are 
arranged. The exhaust steam of the engine feeds the steam 


pipe system G, from which the low-pressure engine H is supplied, 


which, of course, may also have intermediate super- 
heating. Several similar boilers feed into the same steam main 
G. The regulating device K of the high-pressure engine can 


regulate on the constant counter pressure of the boiler-house 
engine, whilst the low-pressure engine is governed by a speed 
regulator L. Between the regulating device K and the engine E 
a superheater may also arranged. The boiler-house engine 
E is coupled to the high-pressure feed pump B, and, in addition, 
to the electrical machine M. May 17th, 1928. 


be 


RELATING 
TUBEs, 
London, 


290,437. May 5th, 1927.—IMPROVEMENTS IN OR 
TO GAS-FILLED INCANDESCENT-CATHODE DISCHARGE 
Stanley Gordon Sinclair Dicker, of 20 to 23, Holborn, 
B.C. 1. 

This invention relates to a gas-filled incandescent-cathode dis- 
charge tube adapted for use in rectifying alternating currents. 
During the operation, the voltage between the electrodes is 
determined by the voltage drop between the incandescent 
cathode and a point lying close to the anode and by the anode 
drop. The invention has for its object to provide suitable means 


N°290.437 





| 
Gg | / 
le 


__ €E 


™~, 


H 





for reducing the voltage drop and consequently, the operating 
voltage of the discharge tube. The discharge tube comprises an 
incandescent cathode A and an anode B. An auxiliary incan- 
descent cathode C is arranged behind the anode in the interior of 
the member D, which forms a structure with the anode but 
from which the latter is electrically insulated. The anode con. 
sists of a gauze or perforated wall which allows positive ions, 
produced by the auxiliary discharge, to enter into the main 
discharge path. The cathode A and the anode B are connected 
to the ends of the secondary E of a transformer, the primary of 
which is not illustrated. The cathode A and the auxiliary cathode 
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C are brought up to the required temperature by current supplied 
from transformer windings F and G, The auxiliary cathode C is 
connected to a branch of the secondary E, so that between the 
electrodes C and B there is only a comparatively small potential 
difference. That portion of the member D, which is electrically 
insulated from the anode, may be brought up to the required 
potential by means of a connection H. During the half-wave 
that the auxiliary cathode is negative with relation to the main 
cathode, the passage of current will be prevented, owing to the fact 
that the anode has a lower potential than the auxiliary cathode, 
and, consequently, the electron emission of this cathode is 
stopped or the electrons emitted return to the auxiliary cathode. 
~May 17th, 1928. 


TELEGRAPHS AND TELEPHONES. 





3,596. January l4th, 1928.—-IMPROVEMENTS IN OR RELAT- 
ING TO Prezo ELtecrric Devices, Marconi’s Wireless Tele- 
graph Company, Ltd., of Marconi House, Strand, London, 
W.C, 2 
The piezo-electric device described in this specification 

has for its principal object to provide a piezo-electric resonator 

suitable for controlling a radio transmitter. It has been found 
that the resonant frequency of a piezo-crystal varies with tem- 

perature. A is a box enclosing a piezo-electric resonator B, 

C is a thermionic valve. Connected in the plate circuit of the 

valve is a high resistance D, which is mounted within the housing 

A. The terminal of the resistance is connected to the positive 

terminal of the plate voltage supply source. Connected between 

the grid and the filament is the grid leak resistance E. A thermo- 
stat F is mounted within the housing, the thermostat com- 
prising a mercury thermometer in which one end of the mercury 
column is connected through a wire G to the negative terminal 
of the filament of the valve. A wire H is inserted through the 
lass portion of the thermostat and is adapted to make and 
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break electrical contact through the mercury column, as it 
expands and contracts, A battery K is connected between the 
contact H and the grid of the valve, the battery being arranged 
to supply a large negative bias to the grid when the circuit is 
closed at F. When the temperature within the housing fal!s 
below the point at which the thermostat is set, the mercury con- 
tact is opened. The filament circuit of the valve being closed, 
current flows in the plate circuit of the valve, and serves to heat 
the resistance element D, thereby raising the temperature within 
the housing. The grid leak E serves to maintain the bias of the 
grid in proper condition to permit a continued flow of current in 
the plate circuit. When the temperature within the housing 
reaches the upper limit for which the thermostat is set the contact 
is closed, and there is, therefore, a large negative bias applied 
on the grid of the valve. This bias reduces the flow of current in 
the plate circuit to a negligible value and the heat generated in 
the resistance element D is correspondingly reduced. It will thus 
be seen that the temperature within the housing and conse- 
quently the temperature at which the piezo-electric resonator 
operates may be held substantially constant.— May 17th, 1928. 





289,875. April Lith, 192 IMPROVEMENTS IN OR RELATING 
ro HieH-Frequency Crrevir ARRANGEMENTS, RADIO 
TRANSMISSION AND THE LIKE, Marconi’s Wireless Tele- 


graph Company, Lid., of Marconi House, Strand, London, 
W.C. 2 
Results of investigation indicate that wave lengths between 
15 m. and 30 m. are best in daytime and that between 30 m. 
and 60 m, are best at night. The object of this invention is to 
provide a system that enables a rapid change to be made from 
wave length to another. The valve shown in the diagram 
an input circuit consisting of an inductance A and a con- 


one 


has 
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denser B. The output circuit consists of an inductance C, a 
condenser D, and an auxiliary condenser E,. In other respects 
the circuit is conventional, A switch F is provided for con- 
necting the condenser E in parallel with the condenser D. With 
the condenser E the output cireuit C D E is tuned for resonance 
at the same frequency as the input circuit, say, 40 m., but the 
capacitance of the condensers D and E is so proportioned that 
when the switch F is opened the output circuit C D is resonant 
to the second harmonic or double frequency of the input fre- 
quency, 20 m. The switch G is for bringing a 20 m. or 
40 m. aerial into use May 24th, 1928. 


say, 


TRANSMISSION OF POWER. 


290,806. April 25th, 1927.—IMPpROVEMENTS IN OR RELATING 
ro Exvectric Castes, Callender’s Cable and Construction 
Company, Ltd., of Hamilton House, Victoria Embankment, 
London, E.C. 4, John Francis Watson, of Preston Lea, 
Woolwich-road, Abbey Wood, Kent ; Philip Vassar Hunter, 
of Hamilton House, Victoria Embankment, London, E.C, 4; 
and Alfred Edgar Wilson, of 19, Oaklands-road, Bromley, 
Kent. ? 

It is well known that in cables the conductor may tend to 








expand or move relatively to the rest of the cable, and so im} air 
the insulation. This specification describes various methods of 
overcoming this trouble. In the upper illustration the conductor | 
A is surrounded by a tubular sheath comprising a lapping of 
strip B applied round the conductor as the cable is made. The 
turns overlap or interlock and form a sheath of such diameter 
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The paper 


that there is a space between it and the conductor. 
The scheme 


or other insulation is applied outside the sheath. 
shown in the lower illustration is similar, but the turns of the 
strip B do not overlap and the strip is formed with projections 
D on its surface. Various other forms of construction are 
described.— May 24th, 1928. 


MEASURING AND TESTING INSTRUMENTS. 


290,436. May Sth, 1927.—-IMpRoveMENTs IN ELccrrical 
INSTRUMENTS FOR MEASURING, INDICATING AND OTHER 
Purposes, William Mundell Thornton, of Armstrong 


College, Newcastle-upon-Tyne. 

The princip!e of the instrument described insthis specification 
is based upon the fact that if a heated conductor is placed in 
an alternat ing electrostatic field, the conductor is cooled and the 
amount of such cooling is a measure of the intensity of the field. 
In the example of the invention shown, the high-tension electrode 
is in the form of a conducting rod A, contained in an insulating 
sheath B, which covers it except for a knob or terminal at the 
upper end, to which connection may be made. This sheathed 
electrode is supported on a hollow insulator C, which in practice 
may he of considerably greater relative length than is shown, 
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This hollow insulator C is mounted upon a base and its lower 
portion forms a chamber containing a conductor E which 
heated. This conductor is shown as a smal! filament sealed within 
a bulb and having its ends connected to terminals on the base. 
When the instrument is used as a voltmeter, the heated con- 
ductor may constitute one arm of a Wheatstone bridge, with a 
battery and galvanometer joined across points in 
the usual fashion. Adjacent to the heater is the electrode which 
is connected when the voltage is alternating to one end of a 


Is 


opposite 


transformer winding, the other end being earthed and con- 
nected to the junction of the heated conductor with the 
adjacent arm of the bridge. The galvanometer may be cali- 


A method is also described 
to measure watts. 


brated to read directly in voltages. 
whereby the instrument be 
May \7th, 1928. 


can used 


MISCELLANEOUS. 


290,485. September Ist, 1927.—IMPROVEMENTS IN OR RELATING 
To ELectricaL ConpENseRs, The Telegraph Condenser 
Company, Ltd., of Wales Farm-road, and Sidney George 
Brown, of Western-avenue, both of North Acton, Middlesex. 

This invention relates more especially to condensers for use 
in high-tension and high-frequency work. A condenser, con- 
nected at one side to the low-tension and at the other side to 
the high-tension end of a source of potential, is provided at 
its high-tension end with an element of relatively low capacity, 
comprising interleaved dielectric and conducting foils or sheets 
unconnected to the source of potential, the outer end of which 
element is also connected to the low-tension end. The auxiliary 


N°290,485 


D 


a, 











On 


element takes no material part in the active work of the corm- 
plete condenser. The object of the auxiliary element is to pro- 
tect the high-tension end of the condenser and allow of a gradual 
fall in potential from this end to the low potential terminal or 
casing. A is a condenser connected at its outer end B to the 
low-tension terminal of the system and at its other end C to high 
tension. Outside the high-tension end C of the condenser is the 
low-capacity protective element D, comprising plates or sheets 
of dielectric E—such as mica—separated by isolated conducting 
plates or sheets F. The outer end G of the element D is con- 
nected to low tension, and may connect up directly through a 
condenser casing G with the low-tension end B of the condenser. 








The condenser A may comprise a considerable number of plates 

connected in parallel or a number of sections —each with paralle! 

plates—connected in series, according to the capacity required. 

Both the condenser A and the element D may be clamped togethe: 

to form a single block or each may form a separate block 

with the inner or adjacent plates of both connected together, 

and the complete condenser with auxiliary element may lx 

secured between substantial insulating plates inside the con. 

denser casing G.-- May 17th, 1928. 

290,553. January 10th, 1927.—IMPpROVEMENTS IN WaTER 
Cootine Towers, Percival James Robinson, of The Cove, 
Uppingham-road, West Derby, Liverpool, and Alfred 
Tony Jules Gueritte, of 36-38, Victoria-street, Westminster, 
London, 8.W. 1. 

rhis invention relates to water cooling towers of the type in 
which means are provided for regulating the distribution of water 
in the Water troughs. In accordance with the invention, nozzles 
project into the trough, so as to regulate the head of water over 
the mouth of the nozzle—for instance, those nearest the water 
inlet may project further than those more remote, or vice versd, 

a second nozzle being dropped into the nozzle already in the 

trough. The second nozzle may be provided with a projection 
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on the side at the top of the nozzle, 
the projections being adapted to rest upon the tops of the nozzles 
already existing in the troughs. The nozzles are of conical shape, 
the flow of water being in the direction of the arrow A, and the 
level of the flowing water being as shown A movable nozzk 
B of suitable dimensions is inserted in the fixed nozzle ©, and 
it will be seen that no more water will flow through the nozzk 
C until the water level has reached a point somewhat 
higher than the upper edge D of the movable nozzle B. Until 
such level has been reached, the nozzles fixed further along the 
trough in the direction of the arrow will be better fed than was 
the case hefore the insertion of the movable nozzle B Vay 10th, 
1928. 


a selected distance from 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 


TO-DAY 


ENGINEERS.— Visit to the works of 


at Hayes 


Junior INstTITuTION oF 

the Gramophone Company, Ltd., 
SATURDAY, JUNE 23rp 

AND MECHANICAI 

2.30 p.m 


or MINING 
General meeting 


ENGLAND INSTITUTE 
Newcastle-on-Tyne 


NORTH OF 
ENGINEERS 
MONDAY TO FRIDAY, JUNE 25ru ro 29ra. 
INSTITUTION OF MECHANICAL ENGINEERS.--Summer meeting 
at Southampton. On Tuesday, 26th, a paper, * The Port of 
Southampton,” will be read by F. E. Wentworth-Sheilds, O.B.E. 





JUNE 


ENGINEERS, 


TUESDAY TO SATURDAY, 26TH To 30TH. 


Tee Iwstirution or ELecrricat 
meeting at Scottish Centre. 


Summer 


WEDNESDAY, JUNE 27rn. 

Tue Instiretion oF Crvit ENcineers: BirMIncHaM AND 
District Association. Visit to Bilsthorpe Colliery. Leave 
New-street Station, Birmingham, by the 10.15 a.m, tram. 

FRIDAY, JULY 6rn 
INSTITUTION OF MUNICIPAL AND CouUNTY ENGINEERS West 


Midland District meeting. 2 p.m. 


SATURDAY, JULY 7run. 

INSTITUTE OF British FouNDRYMEN: LANCASHIRE BrRancu 
—Visit to Messrs. Fletcher, Russell and Co.’s Palatine Works, 
Warrington. 3 p.m. 

TUESDAY, JULY 1l0rs. 
Tue Iwstirvution or EecrricaL ENGINEERS: South 
MipLtanp CentTRE.—Local summer meeting. A summer visit 
to D.P. Battery Company, Ltd., Bakewell, Derbyshire ; Haddon 
Hall ; and the Derbyshire and Nottinghamshire Electric Power 
Company’s outdoor sub-station, Ambergate. Assemble Grand 
Hotel, Birmingham, 8.50 a.m. 








INTERNATIONAL CONGRESS OF CONSULTING ENGINEERS. 
The fourth international Congress of Consulting Engineers is 
to be held from September 12th to 15th next at Amsterdam, 
at the invitation of the Dutch Association of Consulting Engi- 
neers. This Congress will be held under the auspices of the Inter- 
national Federation of Consulting Engineers—Fédération Inter- 
nationale des Ingénieurs-Conseils—to which the following bodies 
are affiliated :—(a) Chamber des Ingénieurs-Conseils et Experts 
de Belgique ; (6) Chamber des Ingenieurs-Conseils et Ingénieurs- 
Experts de France ; (c) Association Polonaise des Ingénieurs- 
Conseils ; (d) Association Suisse des Ingénieurs-Conseils ; (¢) 
Orde van Nederlandsche Raadgevende Ingénieurs ; (f) Verein 
Technischer Anwilte Osterreichs ; (g) The Czecho Slovakian 
Association of Consulting Engineers ; (h) Svenska Konsulterande 
Ingeniéres Férening ; (i) Tekniske Konsulenters Forening (Nor- 
way), and (j) Foreningen af Raadgivende Ingeniorer (Denmark). 
Information regarding the Congress can be obtained on applica- 
tion to Mr. V. W. van Gogh, 125, Heerengracht, Amsterdam. 

















